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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 
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for monolithic concrete 
construction 


Prometo hydraulically controlled moving 
forms maximise production rates, minimise 
labour requirements, and reduce costs con- 
siderably. Theyareinvaluable inthe construction 
of multi-storey buildings, silos, water-towers, 
shaft-linings and other forms of concrete 
structure. 

We have the sole rights for the manufacture 


A rapid and and use of Prometo equipment in the United 
a P Kingdom. Enquiries are invited from Consult- 


highly economical ing Engineers, Contractors and Architects for 
the arrangement of sub-licence agreements for 
method of erecting 


individual jobs or prescribed districts. 
structures of ail kinds. 


WILLIAM 


THORNTON 


AND SONS LTD. 
WELLINGTON AD., LIVERPOOL 


BUILDING AND ciViL ENGINEERING CONTRACTORS 
A 
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NOTICE 
CHANGE of ADDRESS 





THE 


YORKSHIRE HENNEBIOQUE 


CONTRACTING CO. LTD. 


NOW 


HENNEBIQUE HOUSE 
123 THE MOUNT 


YORK 


Tele: YORK 54656 





BRANCH OFFICES : 
30 WINCOLMLEE - HULL - Tele: HULL 33501 
1 WEST BELL STREET - DUNDEE - Tele: DUNDEE 6170 


ROYDS WORKS : ROYDS LANE - LOWER WORTLEY - LEEDS - 12. Tele: 637891 
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Sugar Silos at York 


These two storage silos for the British Sugar Corporation rise 110 
feet and have a total capacity of 15,000 tons. They are 66 feet in 
diameter and the walls, which are eight inches thick, are in prestressed 
concrete. Construction of the silo walls was carried out with sliding 
shutters lifted at an average rate of 93” an hour by 40 hydraulic jacks 
operated from a central pump. Prestressing was by the Gifford Udall 
system with 0.276" diameter wires outside the main walls, protected 
by coating with Gunite. 


Contractors for every class of 





Building and Civil Engineering work 


at home and overseas 


JOHN LAING AND SON LIMITED, GREAT BRITAIN 








CANADA, UNION OF SOUTH AFRICA, RHODESIA 
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POWER 


BAR CUTTERS 


The BRRL.SA model, illustrated above, will meet all require- 
ments for high speed, economy, and simplicity of operation. 
This high-speed shearing machine will cut mild steel rods up 
to 2 in. diameter. It is of robust construction yet portable 
in view of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov- 
ing blade is in continuous action and makes 28 cuts per 
minute ; 2-in. diameter bars require one cut only. The 
static blade is housed in a specially designed seating which 
spreads the shearing thrust over a wide area, thus reducing 
wear and considerably lengthening the life of the machine. 
Let us send you full dezails. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 


Telephone: Chatham 45580. Telegrams: Cempelgi, Chatham 
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HANDLING precast 
concrete on the site 
iS Made easier With | 2 x2 sex muon 


33M CRANES lifting and placing 
precast ‘concrete columns for a 





structure in London recently 


a, A Ri Oo io =< 














The MARION 33M has proved 
to be the most successful crane 
for lifting and placing precast 
concrete structural members of 
all descriptions, with minimum 
man-power and operating costs, 
and with great savings in time. 
It has a radius of 60 ft. and a 
boom length of 70 ft., and is 
fitted with a safe-load indicator. 
Complete technical information, 
with details of safe-working 
loads, are available on request. 


TWENTIETH CENTURY EQUIPMENT CO. cotoo» LTD 


244 HARROW ROAD, LONDON, W.2 TELEPHONE : CUNNINGHAM 029! 








CONCRETE AND CONSTRUCTIONAL ENGINEERING 


J 


WV eet 
AUDI bey 


IMMERSION VIBRATOR 


AVAILABLE WITH GRINDING ATTACHMENTS 


Here is an immersion vibra- 

tor that will cut your con- 

crete-placing costs in a half- 

dozen ways. High vibrating 

frequencies of up to 12,000 

r.p.m. give stronger concrete 

and speed up placing—and 

you can strike shuttering sooner. At the 

same time, the ‘Humdinger’ flexible 

shafts operate at QUARTER SPEED 

And this means longer life and less maintenance—the drives 
just keep on running week after week. 

Plant records prove that contractors and civil engineers are 
changing to ‘ Humdinger’ after seeing the difference they 
can make in concrete placing. Prove it for yourself by 
using one on your next vibrating job. You can have a 
* Humdinger ’ on trial or hire (with option). 


PETROL AND ELECTRIC MODELS AVAILABLE 


ACE MACHINERY LIMITED 


VIBRATOR DEPT., PORDEN ROAD, BRIXTON, LONDON, S.W.2 Telephone: 8Rixton 3293 (9 lines) 


Buy t and you buy RELIABILITY 
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COAL BLENDING 
BUNKER 


FOR 
-.£eleis7 ee DUCKHAM CONSTRUCTION COMPANY LTD 
AT JOHN LYSAGHT'’S SCUNTHORPE WORKS LIMITED 








PETER LIND & COLTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


TELEPHONE ABBEY 736! 
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-FEBCRETE 


air entrained concrete 











increased workability 














lower water-cement ratio faster concrete placing 























increased strength decreased costs 




















There is indisputable evidence that ‘‘ Febcrete '’ Air Entraining Agent provides 
an easy means of producing better concrete with all-round savings in cement 
requirements and concrete-placing costs which are far greater than the infini- 
tesimal cost of ‘‘ Febcrete.’’ This evidence, which is based on the use of 
** Febcrete '’ on important concrete constructional undertakings throughout 


the world, is available without obligation to all Engineers and Contractors. 


FEB (GREAT BRITAIN) LTD. 


LONDON: 102 KENSINGTON HIGH STREET, W. Telephone: Western 0444 
MANCHESTER: ALBANY WORKS, ALBANY ROAD, CHORLTON-CUM-HARDY Telephone: Choriton 1063 
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= THWAITES 
DIESEL DUMPERS 
on aclive service 


io reduce 
handling costs 


WORLD 


THROUGHOUT THE 


On Home and Oversea sites, in single units or 
in big fleets, specialist-built Thwaites Dumpers 
(ranging from 15 cwt. to 30 cwt.), with low-ratio 





xes, ive tr . 

skips balanced over the front axle, unique 
stability and speed, enabling the non-spill carry- 
ing of wet loads over the row it ground, are 
reducing handling costs a maintaining a 
reputation of first-class value for money. Every 
dumper is backed by round-the-corner service 
after sales. 


Write us for demonstration without obligation. 


* TUSKER * 
1} cu. yd. dumper 


APPOINTED DISTRIBUTORS 








PIN YOUR FAITH 
TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Grams: “Grease.” 
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APPROVED 
FOR SITE TESTING 
on all Government Departments’ § Contracts 


4” PRESS AND MOULD 6” PRESS AND MOULD 


in use all over the world 


MILBANK-WELLS HYDRAULIC PRESS AND CUBE MOULDS 
FOR CONCRETE TESTING 


Presses and Moulds in the 2 sizes for Testing 4 in. and 6 in. cubes 
up to 16,000 Ib. per square inch, complying with B.S. 1881. 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Telephone: Earls Colne 410 


Manufactured for us by Horner & Wells, Led., Engineers, Chelmsford, Essex. 
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BUCKLERSBURY HOUSE TO 
STAND ON 3,500 BORED PILES 





This is the site on 
which the Temple of 
Mithras was dis- 
covered, 








This important Office Building in the City of London, !7 storeys high 
including the basement floors, is supported on Cementation Bored Piles. 
Approximately 3,500 were constructed well within the contract time 
despite the fact that delays were unavoidably occasioned by the deliber- 
ations on the fate of the _Mithras Temple discovered on the site and other 
major difficulties inevitable on such a large site. 


The construction of a surrounding wall to retain the adjoining Queen 
Victoria Street, Cannon Street and Bucklersbury, was greatly facilitated 
by the use of our bored piles. 

The close proximity of important buildings, including the Mansion 


House and services such as the Underground Railway, made it necessary 
to reduce noise, vibration, etc., to an absolute minimum. 


EN TALON 
OMPANY LIMITED 
London Office: 39, Victoria St., S.W.1. Tel: ABBey 5726. 
BENTLEY WORKS, DONCASTER. Telephone : Doncaster 54177-8-9 
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Dowsett chose 
British Ropes 


. . for use in the construction of this engineering shop 
erected by Dow-Mac (Products) Ltd., for Brooke Marine Ltd 
at South Shipyard, Lowestoft. The shop itself is 360 ft 
long by 150 ft. wide with a clear height at centre of 41 ft. 6 ins 
The structure is entirely of concrete. 


Wi RE for prestressed concrete 


We were among the first gor of wire designed for 
prestressed concrete work and our wire is in constant 
demand for use in important constructional undertakings, 
at home and overseas, 





BRITISH ROPES LIMITED. wean office: DONCASTER reitrnont: doncaster 4010 
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Water Purification Works constructed in reinforced concrete for the South Staffordshire 
Waterworks Company. Mr. R. A. Robertson, B.Sc., M.I.C.E., Engineer of the. Company. 
Reinforced Concrete Designer: Mr. H. C. Ritchie, M.1.C.E. 





| THOMAS ~— 


LOWE 








& SONS LTD__ 





Contractors for Reinforced 


Concrete and Public Works 


HEAD OFFICE: CURZON STREET, BURTON-ON- TRENT 
TELEPHONE: 4741-2-3 


and at Broadway Chambers, Hammersmith, London, W.6. Telephone: Riverside 5234-5-4 
and Grenville Buildings, Cherry Street, Birmingham. Telephone: Midland 1500. 
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C. H. JOHNSON (MACHINERY) LTD 
NOW OFFER A COMPLETE RANGE OF 


PEINER 


TOWER CRANES 


i i : No rope installation is neces- 
The ee Se Peiner Cranes can be towed sary oa ae as all ropes are 


makes negotiations of curves from site to site without @# jef, in position om crane 


possible down to a radius , 
equal to the rail gauge. dismantling. during transport. 


Peiner Tower Cranes have established a 
world-wide reputation for speed of erection, 
stability and adaptability. No auxiliary 
winding or lifting gear is required to erect 
them, a slewing gear can be steered at the 
back when on tow to facilitate road trans- 
port, while heavy pneumatic tyres protect 
the structure from shock. 


Full details from Sole Agents for Great Britain and Northern Ireland 


C. H. JOHNSON (MACHINERY) LTD - ADSWOOD - STOCKPORT - CHESHIRE ©) 
Telephone : STOckport 2642/5. Telegrams: ‘Machinery * Stockport. 
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CHRISTIAN] & NIELSEN LID. 
CIVIL ENGINEERING CONTRACTORS 


INTAKE TOWERS FOR BRITISH OIL AND CAKE MILLS, ERITH 
CONSULTING ENGINEERS: MESSRS. FREDERICK SNOW & PARTNERS 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER, LONDON, S.W.1 


Telephone: ABBey 6614/7. Telegrams: Reconcret, Sowest, London. Telex: Reconcret, 2-2305 
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FOR SAFETY, SERVICE AND SATISFACTION 


MILLS SCAFFOLD CO. LTD. (A Subsidiary of Guest, Keen & Nettlefolds Ltd.) 
Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. RIVERSIDE 301! (10 lines) 


Agents and Depots : 
BELFAST - BIRMINGHAM - BOURNEMOUTH - BRADFORD - BRIGHTON - BRISTOL - CANTERBURY 
CARDIFF « COVENTRY - CROYDON - DUBLIN «- GLASGOW + HULL - ILFORD - LIVERPOOL 
LOWESTOFT - MANCHESTER - MIDDLESBROUGH - NEWCASTLE - NORWICH - PLYMOUTH 
PORTSMOUTH ~ PRESTON - READING - SHIPLEY - SOUTHAMPTON SWANSEA - YARMOUTH 








CONCRETE AND CONSTRUCTIONAL ENGINEERING 


2 ee bee 2 


19354 1956 


Water Tower for Hitchin R.D.C. at Weston, Water Tower for Thorne R.D.C. at Sykehouse, 
near Letchworth. near Doncaster. 





Ww 


3, LASER 


(DONCASTER) LIMITED 


BUILDING AND 
CIVIL ENGINEERING CONTRACTORS 


6 SOUTH PARADE DONCASTER 
TELEPHONE : 2473-4 
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~ 
The combination of EVODE ~~ 
Insulating Pasteand EVODE ™. 
Black 505 has proved ideal forthe “ _ 
internal surface protection of cooling 
towers, and leading consultants are 
now adopting this specification ... “A 
brush coat with EVODE Insulating PasteI ~~ EVEN DIRECT TO 
at the rate of }-} lb. per yard super, followed 
by a coat by brush or spray, of EVODE Black GREEN CONCRETE 
505 at the rate of 1 gallon to every 40 yards super.” ~ 
This treatment has these supreme advantages — 
it can be applied to green concrete, i.e. 
without having to wait at least 28 days before it 
matures, and to moist surfaces. 


EVOUE tacks are all true Asphalc Bilumunous Pasi 


that give better protection . . . the complcte range 
includes :— 


505 General purpose coating for iron, concrete, 
brickwork, glass, etc. Well suited for brushing, 
dipping and spraying. 

505S Heavily bodied bituminous paint for use under 
extreme conditions of corrosion, particularly suitable 
for structural steelwork, etc., corrugated iron sheeting. 
A.I.D. and M.O.S. approved. 

505D For the inside protection of drinking 

water containers of iron and concrete. Quick drying, 
tasteless and odourless when dry. M.O.W. approved. 
505H Thoroughly heatproof (dry heat up 

to 450°F.) for chimney stacks, etc. Hot 

water resisting. For the inside and out- 

side protection of hot water tanks. 

505W As 505 but suitable for dew-moist 

surfaces. 

505SW As 505S but suitable for dew- 

moist surfaces. 

505Ch Chassis Black. Rapid drying 

solution for application by spray or brush 

to all motor chassis. 


EVODE LTD STAFFORD ENGLAND 
/ l 
Tel: 1590/1/2 Grams: Evode, Stafford. — OFFICE: 1 Victoria St. S.W.1. Tel: Abbey 4622/3 


4 
4 
4 
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The Best BIG gh 
British BAR BENDER... 


For the fastest and most accurate bending 
of single bars up to 2-inch diameter or a 
group of bars of combined cross-sectional 
area of 3 sq. inches, this machine, available 
with diesel engine or electric motor, has a 


world-wide reputation. 


% FOR SALE OR HIRE 


AcROW, 


Send for full descriptive brochure, prices and hire rates to :— 
ACROW (ENGINEERS) LTD., SOUTH WHARF, PADDINGTON, LONDON, W.2 
Tel: AMBassador 3456 (20 lines) 


Branches at: Birmingham - Liverpool - Manchester - Leeds - Bristol - Newcastle - Southampton 
Swansea - Glasgow 


Bending « group of heavy bars toa 
large radius 


Bending a group of small bars toa 
small radius 
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ENQUIRIES INVITED 
FOR 


DESIGN 


AND 


CONSTRUCTION 


WATER TOWER AND TANKS, SCUNTHORPE, FOR 
APPLEBY-FRODINGHAM STEEL COMPANY 


HOLST 


Civil Engineering Contractors, Reinforced Concrete 
Head Office: 46 CLARENDON ROAD, WATFORD 
WHARF AND TRANSIT SHED, MILFORD HAVEN Messrs. LIVESEY & HENDERSON, 
FOR MILFORD DOCKS COMPANY Consulting Engineers 
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CONCRETE TAKES COURAGE 


Bottling Hall, Alton 


Courage & Co., Ltd., Brewers of London and Alton, have for many years regularly 
specified Lillington’s No. | for mixing in concrete to ensure their floors have hard, 
waterproof and dustless surfaces. 


LILLINGTON’S No. | METALLIC LIQUID waterproofs cement renderings to walls 

and basements, and makes concrete floors extremely hard and dustless. The 

concrete in retaining walls, foundations, flat roofs, and tanks is made thoroughly 

waterproof, and the setting time of the concrete is accelerated. Architects specify 

Lillington’s No. | Metallic Liquid because it is SOLD UNDER GUARANTEE, it 
is low in cost, and has nearly 50 years’ reputation for efficiency 


From Special Prices 


5/- Lillingtons for Large 


per Gallon 1 METALLIC LIQUID Contracts 


WRITE FOR BOOKLET 56 GIVING FULL DETAILS 


GEORGE LILLINGTON & CO. LTD. 
WILLOW LANE, MITCHAM, SURREY Telephone: MiTcham 1066 
AND IN SCOTLAND: 42 HIGH STREET, GREENOCK 
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Everyone knows... 


On the stage a fine performance is 
obvious, but the invisible part of the team 
behind the scenes is essential to produce 
the entertainment. in a similar manner 
the character of the theatre is given by the 
plastics decorations with their invisible but 
essential foundation of expanded metal 
making the theatre the attractive place it 
is. The Midland Expanded Metal Co. have 
the ability and specialised knowled to 
produce the very best material for this and 
many other constructional uses. 





© Some of the Wakefield enterprises : Stee! 
Copper and Aluminium Wire, Electrical 
Conductors, Welded Wire Mesh for 
reinforced concrete, Expanded Metal 


THE SPENCER WIRE COMPANY LIMITED, WAKEFIELD 


Telephone Wakefield 6/11 (10 lines Teleprams Spencer, Telex, Wakefield Telex No. 55.200 





factory-made 
TIMBER & PLYWOOD 

SHUTTERING 

AND MOULDS 


ready for immediate use 


for the erection of reinforced concrete structures of all 
descriptions, and for the production of precast concrete 
of all sizes in any part of the country. 


M AY & BUTG H EE We supplied factory-made shuttering for 


use on this circular water tower, recently 
LIMITED constructed by Shellabear Price Con- 
HEYBRIDGE BASIN, MALDON, ESSEX tractors, Ltd. Formwork Consultant : 


Telephone : Maldon 698-699 C. Parry, M.1.C.E., M.i.Struct.E. 


“CAPGO™ 4. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator iliustrated in the 
B.S. was built in our works. 
The ‘‘CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


Apparatus 
Full details on request. 


CAPCO (SALES), LTD. Si2erc) 


BEACONSFIELD ROAD, LONDON, N.W.1!0 Telephone: WILLESDEN 0067-8 Cables: CAPLINKO, LONDON 
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The bigger the project, the wiser it is to let Wates 
build. For Wates’ system of close architect -owner- 
builder collaboration pays big dividends. Pre-planning 
solves in advance the problems that can cause delay and 
extra expense. Pre-planning gives you your building on 
time, without fuss, and within your budget. 


Ideas become concrete when 


WATES 











WATES LTD Building & Civil Engineering Contractors 
HEAD OFFICES - 1258/1260 LONDON ROAD ~- S.W.16 
LONDON DUBLIN 


Telephone: POLlards 5000 
NEW YORK 
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VARIABLE 
GRID 
WINDOW 
at 


Willenhall 
Comprehensive 
School, Staffs. 


A. C. H. Sciliman, Esq., F.R.1.B.A. 
County Education Architect 


Reinforced Concrete and Glass 


BY 
J. A. KING & Co. Lip. teleptone: centnat 58 (tine) 


m4mnmoOwpr dt 











COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone : FAILsworth 1115/6 
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JOHN LEWIS, OXFORD STREET, LONDON 


Work on underpinning and foundations, which go down to a depth of 

40 feet below Oxford Street, London, was carried on by night and day 

to speed the completion of this important new building. The timbering 

was designed to permit reinforcement to be placed with 3” cover from 
the vertical face of the excavation. 


Architects: Slater, Uren & Pike, F/F.R.1.B.A., 29 Gower Street, London, W.! 
Engineers : Hurst, Peirce & Malcolm, M/M.1.C.E., M/M.1.Struct.£. 


RUSH & TOMPKINS LTD. 


Building and Civil Engineering Contractors 


SIDCUP . LONDON - DURBAN - COLOMBO - EDMONTON, ALBERTA 
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The quickest cure for curve troubles 
is to contact Ford. They've a pretty 
range of curves—performance, torque, 
fuel and B.H.P. covering Petrol and 
Vaporising Oil Engines from 12 to 

58 B.H.P. (Diesel 23 to 52 B.H.P.). Ask 
to see this satisfying set of curves 
and specifications. No need to ask 


about famous World-wide Ford 


Service .. . but whenever there's a 


question of curves... 


- wh Aw fellows ¢ GOQO 


All enquiries, please,to Dept. LEé. 


INDUSTRIAL UNIT SALES DEPARTMENT - FORD MOTOR COMPANY LIMITED - DAGENHAM - ESSEX 
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MANSFIELD 
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BELPER : 
@ ILKESTON 
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BURTON 


- >. 
@ MELTON 
LOUGHBOROUGH MOWBRAY 


» 
LEICESTER 











It is easier, cheaper, and more speedy to use Truck-Mixed Concrete for contracts 
inthe area shown above. We can cater for all Truck-Mixed Concrete requirements, 
and can supply a material graded to specification with a guaranteed delivery service. 
For full details send to: 


TRENT GRAVELS LID. 


ATTENBOROUGH, NOTTS. TELEPHONE : BEESTON 25-4255/6 
AND KING JOHN CHAMBERS, BRIDLESMITH GATE, NOTTINGHAM. TELEPHONE: 40557 
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IBECO is a high-quality, tough- 
textured Kraft paper, waterproof throughout 
its substance. Used as an undercarpet. 
it completely prevents unwanted drainage from 
the mix, safeguards metal reinforcements 
from deleterious subsoil acids. It bulks small for 
easy transport, easy storage. It is light in 
weight, simple to lay, and retains its water- 
proofness even with rough handling. 
Makes an excellent curing overlay as 7 
well. Write to us for samples THE TRAFFIC ROLLS oe. 
and current prices. a steadily increasing load for the 
country’s roads... only concrete 
soundly founded can stand up to it. 
That’s why, on more and more road 
repair and construction jobs, you'll see 
more and more 18eco being used. It’s 
absolute impermeability is the soundest 
insurance of lasting strength where concrete 
is laid on porous subsoil. It speeds the work, too, 
and lowers its cost. Keep it in mind for jobs to come! 


C. DAVIDSON & SONS LTD. - MUGIEMOSS - ABERDEENSHIRE 
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LORRIES 


8,000 
TONS 
PER DAY 


FOR QUALITY & SERVICE 





REGULAR DELIVERIES THROUGHOUT READY 


STAFFORDSHIRE © CHESHIRE MIXED 
DERBYSHIRE @ NOTTINGHAMSHIRE CONCRETE 
WEST RIDING e@ LANCASHIRE 

SHROPSHIRE @ WARWICKSHIRE 20 shiles rabies 
LEICESTERSHIRE ° RUTLAND — 


The illustration above shows one of our seven pits Saka ouor| tates 
equipped with the most modern washing and grading at 

plant for producing concrete aggregates that will RICE STREET 
satisfy the most exacting requirements for cleanliness a 
and grading to specifications. SmAaagate S455 


BILTON GRAVEL LIMITED 


HEAD OFFICE: HILTON DERBY Tel: ETWALL 422 
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44 mesh reinforcement in hoppers of coalbunkers at new factory for 
Associated Weavers Lid., Toftshaw, Bradford, Y orks. 


ONLY EXPAMET EXPANDED STEEL can claim sixty successful 
years as a steel sheet reinforcement for concrete. Today, Expanded 
Steel is widely used for all types of civil and structural engineering 
— buildings, tanks, reservoirs, swimming baths, sea defences and 
other reinforced concrete construction work. There is a wide range 
of standard variations and weights in ‘ Expamet ’ Expanded Steel 
Reinforcement. Our engineer can discuss your problems and 


prepare designs and estimates. 


DESIGN SERVICE 


A complete concrete reinforcement design 
service is operated by Expamet to help 
you. Take advantage of it. Briefly, the 
service includes : 1. Design with economy ; 
2. Preparation of working drawings; 3. 
Supply of reinforcements; 4. Delivery 
on schedule; 5. Technical advice and 
literature. 





BOLT BOXES 


Expamet Foundation Bolt Boxes are 
manufactured from }° mesh Expan- 
ded Metal, which has the property 
of being able to retain wet concrete. 
The Boxes are made conical, cylindri- 
cal or rectangular, to suit particular 
requirements, in any reasonable 
dimensions 


THE EXPANDED METAL COMPANY LTD. 


Expamet 


8 Burwood House, Caxton Street, London, S.W 


ole 
Tel: ABBey 7766 


P.O. Box 14, Stranton Works, West Hartlepool. 


Expanded Metal Products 


Also at: ABERDEEN - BELFAST 


GLASGOW - LEEDS 


* BIRMINGHAM 
* MANCHESTER 


Tel: Hartlepools 5531 


* CARDIFF -DUBLIN~+ EXETER 


PETERBOROUGH 


Juty, 1956 
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“SHOCKGRETE 


precast concrete 


tunnel segments 


GLOUCESTER MAIN DRAINAGE 
The 9-ft. diameter tunnel for this scheme 
is 7,868 ft. long, and is lined with SHOCK- 
CRETE precast concrete segments, each 


2 ft. wide and about 5 ft. 3 in. long. 


WE ALSO SPECIALISE IN 
the design and manufacture of ali types of prestressed precast concrete structural 
units, and all other forms of cast stone and precast concrete, including piles, hollow 


and solid floor units, facing slabs, and other units for building and civil engineering. 


SHOCKCRETE PRODUCTS, LTD., RYE HOUSE WORKS, HODDESDON, HERTS. 
Telephone : Hoddesdon 3037-8 and 2557 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 

Smaller PC4—8/10 cu. yds. per 
hour. 

Range up to 135 ft. vertical or 
1,500 ft. horizontal. 


FOR SALE AND HIRE 
EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


THE FEGISTERED TRADE MARK OF THE CONCRETE PUMP COMPANY LIMITED 





4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 ee Pumpcret, ig London 





a 
= perfect 
roof... 


by 
JOHN MOWLEM 
& CO. LTD 


~ A 
S > 


“— a amnit= Re 


Span 40 feet, length 120 feet, radius 
30 feet . . . and its finish is fault- 
less! How was this achieved? By 
the use of Thamesply Plywood 
Shuttering, the smoothest, lightest, 
most economical shuttering of all. 


Contractor: John Mowlem & Co. Ltd. for the Telegraph 
struction and Maintenance Co. Litd., Metals 
Division, Ma nor Royal, Crawley. 


ame SHAM BSEE 


PLYWOOD SHUTTERING 


Bag > oe "Te 





WAP mere Wee d Boil Proof 


Supplied only through the usual trade channels 


THAMES PLYWOOD MANUFACTURERS LIMITED 


Harts Lane * Barking - Essex * Telephone: Rippleway 5511 





TA 8636 
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LENSCRETE 


GLASS AND FERRO- CONCRETE 


CONSTRUCTION 


LENSGRETE LTD. 


66 QUEEN’S CIRCUS LONDON, S.W.8 of the British Isles, 
TELEPHONE : MACAULAY 1063 Dominions and Colonies. 


GU NUP 


SPECIALISTS 
i 


ORS) LTD. 





























of the country. 


HASLINGTON 


Telephone : 


CREWE 


Crewe 2265-6. 











Eee 
ieee 





Jury, 1956. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


LISSAPOL N 


—a stable surface-active a 
workability of concrete wi 
its strength. LISSAPO 

either to reduce the wat 
affecting workability, thus 
or to reduce costs by allg 


APHROSOL FC 
_ 
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THE NEW 
GANDY BRIDGE 
FLORIDA 





USES THE 
LEE-McCALL 
SYSTEM 





t 
J 
& 4 3 


t 


| 
Le 
Be &: 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH + SHEFFIELD - P.O. BOX 41 
Telephone : ROTHERHAM 2076 (P.B. EX. 8 LINES) - LONDON OFFICE : 8-10 GROSVENOR GARDENS, S.W.! 
also at Birmingham and Portsmouth. Telephone : SLOANE 0428 

PC 33 
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NO OTHER CEMENT GIVES YOU 
THIS TIME/STRENGTH ADVANTAGE 


Only Aluminous Cement will provide concrete which reduces 
waiting time to such a low minimum. By careful planning, main- 
tenance work, such as floor repairs, or the installation of new 
machines, can be accomplished over the week-end, or even over- 
night, without interruption of production. Keep a stock of 
Ciment Fondu—against these urgent repairs. 

















Concrete for 








any purpose 


in 24 hours 











PER SQ INCH 








i6s 
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Lecce pabahadan on 




















Ready to walk upon at Machinery can be Road repairs can be Piles can be driven at 
eight hours erected upon founda- re-opened to traffic at 24 hours 
tions at 16 hours 18 hours 


Write for copy of interesting leaflet : 


“DO THAT CONCRETING JOB OVER THE WEEK-END” 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73 BROOK STREET, LONDON, W.!I. Tel.: MAYFAIR 8546 


AP3/ 1325 
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DUCTEX 


LIGHTWEIGHT 


METAL SHEATH 





Specially designed for 
forming ducts in 
prestressed concrete 


It is available in 10-ft. lengths with screw or bell 
ends, with internal diameters of 14”, |}”, 2”. 


Each length is simply threaded on the cable and screwed or butted into 
the preceding length. The joins are covered with tape for added 
protection against the concrete grout entering the duct. The whole 
cable encased in steel is then placed in the structure in the design 
position. 

After the cable has been inserted, DUCTEX can be bent to 


the following radii—i4” dia. to 10 ft. approx., 1}” dia. to 
12} ft. approx., and 2” dia. to 15 ft. approx. 





DUCTUBE COMPANY LIMTED 


1 ADELAIDE STREET STRAND LONDON wWC2 
Telephone :COVent Garden 1156-7-8 
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THIS IS AN ACTUAL PHOTOGRAPH 
(REDUCED) OF 2" DUCTIFLEX 


110 | 


4 
. 


» 


TT 
Aly 


THE FLEXIBLE METHOD OF FORMING 


STRAIGHT OR 
CATENARY DUCTO: 


IN PRESTRESSED CONCRETE 


= 

—— 

—7 

er 
— 

: 
=) 
a 
S 


. 
om 
‘ 
* 
ix 
Sell 
‘ 
‘ 


VW VAl 


i) 


' 


AVAILABLE IN 14” AND 2” 
DIAMETERS, IN 80 FT. COILS 
SEND FOR PRICES AND SAMPLES 


DUCTUBE COMPANY LIMITED 


lL ADELAIDE STREET -STRAND - LONDON - W-C:2 
Telephone :COVent Garden 1156-7-8 





xliv CONCRETE AND CONSTRUCTIONAL ENGINEERING Juty, 1956. 





m.s. distribution bors 


insify concrete 


topping ~~ -" 


Bison. prestressed 
concrete _\ 


j 


/ 


j 


high tensile 
stee! wires 





DETAIL SHOWING 
TYPICAL ARRANGEMENT . 
OF BISON FLOOR PLANKS 5 “— prestressed hollow supporting beam 


The ie Iso iad plank floor 


combines all the structural advantages of in-situ systems with those provided by precast work 














at lower cost. The plank is factory-made by a method ensuring absolute accuracy of plecing of 


reinforcement. It can be economically combined with any form of construction such as steel 


or R.C. frames It is extremely shallow and gives maximum strength/weight ratios. 


Shuttering is eliminated. There is only one type of unit to handle. The soffit is level. 


Construction is quick. The floor can be laid by our erection teams—up to 500 sq. yds. 
1 ; F 1 
per gang per day—or the planks can be supplied for the contractor to fix. 


Trimmings for openings in the floor may be carried out within the structural thickness. 


CONCRETE LIMITED 


Originators of Prestressed Floors in 1948 
LONDON Green Lane, Hounslow, Middlesex. Hounslow 2323 
LEEDS Stourton, Leeds, 10. Leeds 7542! 
LICHFIELD Dovehouse Fields, Lichfield, Staffs. Lichfield 2404 
FALKIRK Etna Road, Falkirk. Falkirk 1930 
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SLONE GOVERING Wainy 


WHAT IT Is - AND HOW TO APPLY I[T 


1 TELL YoU 


THIs BOOK WIL 


You will find this booklet very useful. 

It describes the complete range of Stic B 
STONE COVERING—Fine Stipple 
Products, their application and use by the 
Architect and Builder. Included also is 
a comprehensive report by the Building 
Research Station on the conditions under 
which our products were tested, and the 
impressive results that were achieved. 
Please write to our London office, when a 


~ o = 


STONE COVERING—Coarse Stipple copy will be sent you by return. 


STIC B PAINT SALES LTD. 


99 WANDSWORTH ROAD, VAUXHALL, LONDON, S.W.8 
Telephone: RELiance 5566 
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his machine is specifically designed for the 

mass production of SOLID blocks in sizes 
18” x 9 x 2", 24,3” and 4” in thicknessand is capable 
of making 550 units per hour by means of ** Duplex "’ 
fitments. 


itments as extras «re also available for 
manufacturing HOLLOW blocks one at a time, 
having two cavities to standard measurements 
18” x 9 x 3”, 4)", 44’, 6”, 83° and 9 in width. 
t is fitted with a large hopper and mechanically 
operated conveying gear, combined with a feeding 
box. The gear mechanism is automatically lubri- 


TRIAN . Mark 2. 
cated by an oil bath within the gear box. a 


Automatic Block-Making Machine. 


Full specification will be sent on application. Deferred payments available 
TRIANCO LIMITED 


IMBER COURT, EAST MOLESEY, SURREY TR J A l [ae] 
Telephone : EMBerbrook 3300. 


Telegrams : Trianco, East Molesey. BLOCK-MAKING MACHINES 
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Steel 


Retmniorcement 
bent ... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking ard sort- 
ing material « No loss of material 


due to prolonged storage on site « 


A complete service of 
DESIGN, FABRICATION AND FIXING 
fer all types of Reinforced Concrete 





Construction. 


f.G.o ONES 


AND COMPAN L 


REINFORCEMENT ENGINEERS 
HEAD OFFICE: WOOD LANE, LONDON, W.12 Telephone : SHEpherds Bush 2020 


SOUTH WALES OFFICE 0 
2 PIERHEAD CHAMBERS, BUTE STREET, CARDIFF . Telephone : Cardiff 28786 
REINFORCEMENT DEPARTMENT: 

17 BUCKINGHAM PALACE GARDENS, LON! ‘ON, S.W.! Telephone : SLOane 527; GROUP 
WORKS: Shepherds Bush, London. Neascen, Middlesex. Treorchy, Glamorgan = 














544/333 
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Colcrete 
Mt UK bd an | 


MASS COLCRETE 
DAM 


GOGO FALLS 
NORTH NYANZA, KENYA 


Consulting Engineers : 
Messrs. Brian Colquhoun & Partners 
Commissioning Authorities : 
Macalder Nyanza Mines, Ltd 


Solomial Development Corporatio: 
The € .s poration GROUTING PIPES IN LARGE AGGREGATE. 


mass dam at a remote location 
containing 30,000 cu. yds. of 
COLCRETE using rock from excava- 
tions and site quarry as aggregate. 


Construction by 3 ft. lifts of 100 cu. 
yds. using two sizes of aggregate 
for voidage reduction and rubble 
masonry walls as permanent shut- 
tering. 


COLCRETE LTD 


GUNLANE - STROOD 
KENT 


Telephone: 78431 -2-3 


GROUTING, MIXING & DISTRIBUTING 
PLANT. 


SOUTH BANK EXCAVATIONS 
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RANALAH 


STEEL MOULDS 


Sea Defence Mould, shown by kind permission of Brighton County Surveyor. 


Solidly constructed Standard Moulds of many types from stock or specially 
made to your drawings. Speedy and competitive. Kerb, Garden Edging, 
and Coping Moulds to B.S. 340-1950. 


Send for illustrated catalogue of standard moulds. Accurate and very 
strongly made. 


RANALAH 


2hEES MOULDS. LIMITED 


43, DEVONSHIRE PLACE - BRIGHTON ~- SUSSEX ~- Tel.: 22/91/3 





I CONCRETE AND CONSTRUCTIONAL ENGINEERING Jury, 1956. 


HISTORICAL HYPOTHESIS NUMBER 2 


Sot below 


the surface 


of things 


eee by realizing the importance of a hard, 
long wearing surface for the roads of his day if they were to cope 
effectively with the ever growing volume of traffic 
How glad he would have been to use present day concrete cured with 
SISALKRAFT Blankets. Their toughness and ease of handling simplify 
and speed up road making, a safeguard against winter frosts and 
assured curing in summer heat. 


He would have marvelled, too, at the strength of Subsoil grade 
SISALKRAFT which takes such good care of the underside of concrete, 
reducing sub-grade friction, ensuring maximum 

FT strength and protection from impurities. 


Estd. 1857 


. J. H. S ANKEY & & SON. 1? | ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2 


Sole Distributors for British Sisalkrafe Led. Phone: HOLborn 6949 (20 lines Grams: Brickwork , Estrand, London 
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The reservoir illustrated, of 25 million 
gallons capacity, is at present under con- 
struction by usfor the Colne Valley Water 
Co. In addition to the unusual nature of 
the external reinforced concrete wall 
shown in the illustration, necessitating 
specialised shutter design, the roof 

of the reservoir is constructed with 

10,000 precast prestressed units. 
Consulting Engineers : John 

Taylor & Son, assisted by Leslie 

Turner & Partners who 

advised on structure design. 


JAMES MILLER & PARTNERS L1D. 


SPECIALISTS IN REINFORCED CONCRETE 
PRESTRESSED CONCRETE 
AND SHELL ROOF CONSTRUCTION 


18 GEORGE STREET, EDINBURGH TELEPHONE : 3024! 
SILVERDALE ROAD, HAYES, MIDDLESEX TELEPHONE : Hayes 398! 
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H. W. CHAPMAN, LTD. 


THE EMBANKMENT, WELLINGBOROUGH, NORTHANTS 





CONCRETING 
PAPER 


CONFORMING TO BRITISH STANDARDS 


PROMPT DESPATCH SERVICE 
SAMPLES ON REQUEST 


Telephone : Wellingborough 2214 (6 lines) 








WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Pesan on Application. PADDINGTON BASIN, W. 


: Paddington 2024 (3 lines). MEMBERS OF B.S. & A.T.A. 


BARS in sizes from ¥ in. to I in. Mild 
Steel 28-33 tons Tensile cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com- 
Send your inquiries to petitive prices. 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: ‘PET’ SHEFFIELD, 9 
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This one-inch head pneumatic 
immersion vibrator solves all 
problems in obtaining efficient 
vibration of thin concrete mem- 

bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 
be interchanged in a few 
minutes for a more power- 


ful 14° or 2)” dia. head. 

NEEDLE re 
AS 30 is only 15 Ib. and 

its frequency is 12,000 


with one-inch 
diameter head 
for concrete 


which is congested 


with reinforcement 
or prestressing wire 


Our range of immersion vibrators also Includes the Giant pneumatic vibrator 
with a 4-in. head, the General-Purpose pneumatic vibrator with a 2%-in. head, 
and the Lightweight electric vibrator with heads ranging from |% in. to 3 in. 
diameters, which is also available with petrol engine. 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE ; BRIXTON 408! -3 
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H. W. CHAPMAN, LTD. 


THE EMBANKMENT, WELLINGBOROUGH, NORTHANTS 


CONCRETING 
PAPER 


CONFORMING TO BRITISH STANDARDS 


PROMPT DESPATCH SERVICE 
SAMPLES ON REQUEST 


Telephone : Wellingborough 2214 (6 lines) 








WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Ber on Application. PADDINGTON BASIN, W. 


: Paddington 2024 (3 limes). MEMBERS OF B.S. & A.T.A. 


BARS in sizes from ¥% in. to I} in. Mild 
Steel 28-33 tons Tensile cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com 
Send your inquiries to petitive prices. 


PASHLEY & TRICKETT - LTD. 


STOKE STREET. SHEFFIELD, 9. Telephone: 41136-7. Telegrams: “ PET" SHEFFIELD, 9 
































Jury, 1956. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


This one-inch head pneumatic 
immersion vibrator solves all 
problems in obtaining efficient 
vibration of thin concrete mem- 

bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 
be interchanged in a few 
minutes for a more power- 

ful 14” or 2)” dia. head. 


NEEDLE ene 
y AS 30 is only 15 Ib. and 
its frequency is 12,000 


with one-inch 
diameter head 
for concrete 
which is congested 
with reinforcement 


or prestressing wire 


Our range of immersion vibrators also Includes the Giant pneumatic vibrator 
with a 4-in. head, the General-Purpose pneumatic vibrator with a 23-in. head, 
and the Lightweight electric vibrator with heads ranging from |} in. to 3 in. 
diameters, which is also available with petrol engine. 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, | LONDON, $.W.2 
TELEPHONE: BRIXTON 408/-3 
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use the A. “‘% 
SERVICE 


for concrete work 

















SHUTTER - PANELS 


All s nd t 


ADJUSTABLE, SHORES 
ADJUSTABLE CENTRE FORMS 
‘SHUTTERLOCK WALING CLIPS 


— = ——— ~ nu nd bolts 
Tr pa vikis 


COLUMN CLAMPS : “BEAM CLAMPS 
ROAD er — — 


We also design and manufactur eel Moulds be Floor Beams, Piles, Railway Sleepers and all 
ae r precast concrete products 


Let solve your problems 


A. B. MOULD & CONSTRUCTION CcO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams ; Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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PRESTRESSED 


CONCRETE UNITS 


FORMING 


TRUNK ROAD BRIDGE 





111 | eee ANOTHER 
Wi) ANGLIAN 


PYLONS - PILES AND PRESTRESSED PRODUCT 


SHEET PILES - ROAD 
AND RAIL BRIDGES 
ROOF & FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 - NORWICH cc. wicctanam 29 
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No. 10 IN A SERIES SHOWING RECENT DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed Concrete BOWATER'’S 


MULTIWALL 


—a complete alternative 


PAPER SACK FACTORY 
to steel 


ELLESMERE PORT 





Ever since prestressed concrete con- 
struction was first used in this 
country, designers, architects and 
civil engineers have specified “‘ Wire 
by Johnsons”. The reason is qual- 
ity, built up on early experimental 
work with those specialist designers 
who studied and worked on the Con- 
tinental development of this new 
building technique. 
Sponsor: THe Bowarer Paper Corpora- 


. TION Lrp., Lonpon, W.1 
Johnsons have ~" long record of Architects: Farmer & Dark, F/F.R.1.B.A., 
Firsts’ including indented wire LONDON, S.W.1 
for greater bonding and coils of Conutting Engineer: C. V. Buucemip, B.Sc(Ene), 
8 ft. diameter, from which the wire WOKING, SURREY 


ay strai Contractors: Sm ALrrep McA.pine & Son, 
ios = straight. Lrp., WiRRAL, CHESHIRE 


wire was essential — 


Yohnsons the choice! 


Richard Johnson & Nephew Ltd., Manchester, 11 
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The most comprehensive range 
of Allam internal vibrators in- 
ciudes petrol, electric and pneu- 
matic types with frequencies up 
to 11,500 r.p.m., and all offered 
with three sizes of interchange- 
able vibrating units to suit very 
harsh dry concrete mixes, vari- 
ous cross-sections, and spacing 
of reinforcement. 


External vibrators are 
offered in five sizes to 
suit the size and shape 
of the member to be 
concreted. They are 
used as complementary 
to internal vibrators, or 
where the section and 
reinforcement exclude 
the entry of internal 
vibrators. 


Detailr of these and other 
items «f contractors’ plant 
sent on request, 


.E-P-ALLAM € CO.\LTD. 


LONDON : 45 Great Peter Street, S.W.1. : Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, C.5. Tel.: South 0186. Works : Southend-on-Sea. Tel: Eastwood 55243 








CONCRETE AND CONSTRUCTIONAL ENGINEERING Jury, 1956. 








Jury, 1956. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


have been regularly used 


> . eeeeoeee#2e#es 
eeeeeoereseeoreoeeeeeeeeeee @ 


by leading Contractors for 


reinforced concrete work 


since 1903 


We were the pioneers in the supply of steel bars for reinforced concrete 
work and have given to the industry over 50 years of unbroken ser- 
vice, unequalled for quality and dependability. Contracts on which 
WHITEHEAD STEEL have been used include some of the largest and 
most important in the country. 


We can supply bars bent to shape, hooked, etc., 
in accordance with Contractors’ requirements, 
at reasonable charges. 


LONDON OFFICE: Steel House, Tothill Street, S.W.!. Telephone: Whitehall 2984. 
BIRMINGHAM OFFICE: King Edward House, New Street, 2. Telephone: Midland 0412-3. 
MANCHESTER OFFICE: Chronicle Buildings. Telephone: Blackfriars 3172. 

GLASGOW OFFICE: 50 Wellington Street, C.2. Telephone: Central 1528. 
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‘A COMPREHENSIVE TECHNICAL BROCHURE 

















THE WORLD’S LARGEST MANUFACTURERS 
OF FIXING DEVICES 








For big savings 


in concrete 


formwork 


If concrete is your business 
you will find this latest Rawlplug 
Company publication of great value 
and interest. It is packed with 
practical, down-to-earth information 
on shuttering problems together with 
details of Rawlties, Rawloops and 
Rawlhangers. May we send you a 
copy ? Apply on your letterheading, 
send business card or state trade or 


profession. 


B492 


THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, 5.W.7 
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McCalls “‘ MATOBAR ” Fabric was used in this 

traffic “‘ Channelizer ” constructed for the Mon- 

treal City Planning Department. The junction 

is at Pie IX Boulevard and Sherbrooke Street 
East, Montreal P.Q. 


Photograph by courtesy of 
“ The Garette"’— Montreal 


M‘ Calls 
MATOBAR 


Welded REINFORCEME 


selena Menace ALLS 


FOR ROADS 


“McCALL & CO. (Sheffield) LTD. 
Templeborough ° Sheffield . P.O. Box 41 


Telephone: ROTHERHAM 2076 (P.B. Ex 8 Lines) 
London Office: 8-10 Grosvenor Gardens, S.VW.1. Ted: Sloane 0428 
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For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


“Best 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates 9,009 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4,500 to 7,500 R.P.M. 
@ Fetrol or Electric Drive. 
@ Robustly built throughout and backed by 
genuine service. 
@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 
This unique machine, with quick-change additional 
Swi ; tools, can also be used for: SURFACING, WET- 
panies . mage ‘ " Bsse or Barrow Mounting) 2 UBBING CONCRETE, GRINDING, DISC SAND- 
Sersinc. Revsele Toren Available Prices Genuine ING, AND DRILLING (up to !}” in Concrete, I” in 
Steel, and 2” in Wood) 


% We operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 
Catalogue. Agents throughout the world. 
30 years’ experience in the design and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 
EDENBRIDGE, KENT. Telephone : 3385-6 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone : KENsington 3583 








THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 
INCREASED: 
PENETRATION, RELIABILITY, LIFE. 


REDUCED = 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 
RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 1124 
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THE ABOVE VIEW SHOWS THE WORK IN PROGRESS 


the new 


DEAL PROMENADE PIER 


is being constructed for the 


Borough of Deal by 


CONCRETE PILING LTD. 


10 WESTMINSTER PALACE GARDENS, ARTILLERY ROW, LONDON, S.W.! 
Phone: ABBey 1626/7 


Consulting Engineers: Specialists in the construction of all 
Sir Wm. Halcrow & Partners forms of reinforced concrete structures 
MM .1.C.£. for industrial and public authorities. 
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TRUBRITE STEEL WORKS - MEADOW HALi - SHEFFIELD \\ 
Tel ¢ Sheffield 36931 (10 lines) \ 


London Office: Stafford House, 40/43 Norfolk St., Strand, W.C.2. Tel.: Temple Bar 7187 
& 7188. Birmingham Office: 191 Corporation St., Birmingham 4. Tel.: Central 6801 & 6802 





Jury, 1956. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


UNI-TUBES LTD. Enquiries to London Office 
9 SOUTH MOLTON STREET, W.1  #lePhone = Mayfair 7015 


WORKS: ALPHA STREET, SLOUGH _ Telephone: Slough 25476-8 








NI-TUBE 


(KOPEX PATENT PROCESS) 


The pliable steel tube for 
forming DUCTS in concrete 


Ducts for stressed concrete 


Labour saving . . . easy to install . . . outer corrugation gives a perfect 
bond to the surrounding concrete . . . the inside of the tube is smooth 
to facilitate the passage of bars or cables and allows free flow of grout. 
These are some of the advantages of the new Uni-Tube which make it 
the ideal and economical method of forming ducts with unskilled 
labour and without any special apparatus. The Uni-Tube is left 
permanently in the concrete. Metal coupler covers for Macalloy 
couplers, also plain tube connectors and grout-feed connectors can be 
supplied. 

Supplied in §", 2°, 1, 14", 18", 14", 2°, 34, and 6" id. 

As approved and supplied for the Lee-McCall, Freyssinet, 


and Gifford-Udall systems. Also suitable for other 
systems and designs. 


Duets for concrete installations 


Uni-Tube is also being widely used as the best and the most economical 
means of providing a duct in concrete which has a smooth bore, through 
which electrical wiring, piping, etc., can be passed with speed and a 
saving in labour. 

Available in sizes as above or up to 74 i.d. in alternative grades. 

Drum packing containing up to 10,000 ft. protects tubing 

in transit and ensures easy handling on site. Required 

lengths cut with a strong knife. 


EXTERNAL RIBS « SMOOTH BORE e EASILY BENT BY HAND 
STAYS PUT ¢ EXTREMELY LIGHT WEIGHT e NO DISTORTION 
OF BORE e NO FRAYED OR LOOSE ENDS 


Supplied to leading contractors throughout the world 
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LININGS 
FOR 


FOR 
TUNNELS, 


RESERVOIRS, 
SEWERS, 


SWIMMING 
TANKS. 


BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


Telegrams : 
Gunite 
Hitchin 


CONSTRUCTION CO LTO 
WESTERN HOUSE, HITCHIN, HERTS. } HOUSE, WESTERN HOUSE, HITCHIN, HERTS. } HERTS. 





for laboratory 
and small scale production 


3-TIER BALL MILL 


This new ball mill is a useful unit for carrying out a number of 
separate jobs or for dealing with different quantities at the same ; 
time. Arranged with three separate motors and with three 
pairs of 24” diameter rolls in three tiers. Each pair consists of 
one driven and one idler roll and che latter can be placed in 
any of three positions to accommodate containers up to 


9 diameter 


All three tiers can be operated simultaneously or one or two 

separately, and provision is made for varying the speed of the driven 

rolls. Each tier will carry two I-gallon or three 4-gallon or four 2-pint 

or five |-pint, and various combinations of the different nominal capacities can be 


PASCALL 


Write or telephone Crawley 251666 for List BM 5007 
THE PASCALL ENGINEERING CO.LTD - GATWICK ROAD - CRAWLEY - SUSSEX 


operated at the same time 
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All over the world, MAXWELD reinforces it: concrete and brickwork, 
in roads, locks, factories, docks, bridges, spas and reservoirs. Do you need 
reinforcements? Call up tne MAXWELD man! He'll tell you all about 
MAXWELD fabric — made to BSS 1221 Part A, closely controlied for 
quality from raw material onwards, available for quick delivery anywhere. 
He'll tell you what type you need, how much you need, and how muchit's . 
going to cost you. He’s backed by Richard Hill's Design Service, always ready to 
work out detailed plans and estimates. Call up the MAXWELD man— at 
Middlesbrough, London, Birmingham, Manchester, Leeds, Bristol and Glasgow. 





Maxweld {fabric 


is manufactured by RICHARD HILL LIMITED (Established 1868) 


Newport Wire and Rolling Mills, Middlesbrough, Yorkshire. Tel: Middlesbrough 2206 


A MEMBER OF THE FIRTH CLEVELAND GROUP (fo) 


Cac IMZ 
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| IF IT’S A BENDING 











5 A JOB FOR 





RENNEDY 


REGO TRADE ™ 


BENDING MACHINES 


. featured above is the 1212 Bar bending machine for 
the accurate and rapid cold bending to precise measure- 
ment of mild steel reinforcing bars of up to 4%” diam. 


for full particulars of all Kennedy benders write to :— 


W. KENNEDY LTD., STATION WORKS, 
34 WEST DRAYTON, MIDDX. West Drayton 2084 
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Gunite & Cementation 


Systematic repairs to structures based on 
systematic diagnosis of defects 


WHITLEY MORAN 


& CO., LTD 
SPECIALISTS IN THE REPAIR 
ENGINEERING STRUCTURES 


5 Old Hall 
Telephone 


OF 


Street Liverpool 3 


CENtral 7975 




















CHESTERFIELO 
® WORKSOP & 
BAKEWELL / ae 


/ * 
a es NEWARK 








Trent Gravels 
10.000 tons per week 


Washed & Crushed 14 in. to 4 


We are the leading suppliers of high-class concrete 

aggregates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBORO UGH NOTTS 


Telephone : Beeston 54255. 








THE CONCRETE 


YEAR BOOK 


1956 EDITION .-. 


PRICE 7s. 6d. 1144 PAGES 


NOW READY 
By Post &s. Iid. 


The new edition of this work of reference, edited by 
Oscar Faber, C.B.E., D.Sc., M.Inst. C.E., and H. L. Childe, 
contains more than 1100 pages. it comprises a Handbook 
for everyday reference, a complete Directory of the con- 
crete industry and a Catalogue illustrating and describing 
the products of more than 800 firms engaged in or catering 
for the concrete industry 


Published by 
CONCRETE PUBLICATION LTD., 
14 Dartmouth Street, London, S.W.! 
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REINFORCED CONCRETE BARS 


q 








Reinforced Concrete Bars to BSS 785 

(mid, pny aah bey sile Steels) 

Straight or Cut and Bent to Specification 
Rounds ¢° Dia and up 


Squares §° and up 
Deformed or indented bars j° up to 1)” 
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FITNESS FOR PURPOSE STEELS 


COLVILLES LTD 195 WEST GEORGE ST. GLASGOW C.2 
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CHEMICAL 
BUILDING PRODUCTS 


LIMITED 


in the forefront of concrete treatments 








CONPLAST 


CONCRETE PLASTICISER 


for higher strength, greater density 
improved workability 


PROLAPIN 


INTEGRAL LIQUID CEMENT WATERPROOFER 


for permanent, indestructible impermeability 


LITHURIN 


CONCRETE FLOOR TREATMENT 


for resistance to wear, permanent dust binding, 
proof against acids, oils, slurries, etc. 


QUICKSOCRETE 


RAPID SETTING and HARDENING 


for plugging and sealing under water pressure, 
controlled setting of mass concrete 


FULL INFORMATION AND TECHNICAL SERVICE 
AVAILABLE ON REQUEST 


WARPLE WORKS - CLEVELAND ROAD 
HEMEL HEMPSTEAD - HERTS 


Telephone: Boxmoor 4900 (5 lines). Telegrams: Prolithu Hemel Hempstead 
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CHEMICAL 
BUILDING PRODUCTS 


LIMITED 


in the forefront of concrete treatments 








CEBEX 124 


MULTI-PURPOSE SLURRY LIQUID 


for re-surfacing worn concrete floors ; effective 
bonding of new concrete to old. 
Highly adhesive to smooth surfaces ; 
eliminates hacking for key 


EXPANDING GROUTING MATERIALS 
for heavy machine bedding 


CONBEX 


EXPANDING PLASTICISING GROUTING MATERIAL 


for post-tensioned concrete work 


WETEXI ‘B’ 
COLOURLESS WATERPROOFING IMPREGNATION 


for treatment of damp walls, etc. 


ORKIT and TEKTAM 
RANGE OF BITUMINOUS LIQUID and PLASTIC COATINGS 


for concrete, steel, etc. 


FULL INFORMATION AND TECHNICAL SERVICE 
AVAILABLE ON REQUEST 


WARPLE WORKS - CLEVELAND ROAD 
HEMEL HEMPSTEAD * HERTS 


Telephone: Boxmoor 4900 (5 lines) Telegrams: Prolithu Hemel Hempstead 
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The comprehensive range of the J.D. Series of Spinning Plants 

and the balanced design of the steel moulds enable you to produce centrifugally 
spun concrete units of an exceptionally high quality, together 

with an increased productivity rate and every possible saving in labour 
requirements and time. They are British designed and built 


throughout. Send for full technical details 


) the most comprehensive 
| mould service in the world 








The Stelmo Mould Service can also cater for all mould require- 
ments—large or small and to any design. for all-round 
satisfaction, consult the STELMO MOULD SERVICE, 


STELMO, LTD., BETHWIN ROAD, LONDON, S.E.5. Telephone: Rodney 5981 
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EDITORIAL NOTES 
By-laws Relating to Fire-resistance. 


Mucu time and labour have been wasted in some offices due to lack of knowledge 
of the regulations relating to the fire-resistance of reinforced concrete contained 
in Model Building By-laws, Series IV, issued by the Ministry of Health in the 
year 1953. These by-laws* have been adopted by most local authorities in 
Great Britain, but it is not uncommon for them to receive for approval designs 
that do not comply with the requirements for fire-resistance. A common result 
is that a design that is not acceptable is altered when the requirements are known, 
and, apart from the time wasted in making the alterations, the revised design 
is seldom as economical as it would have been had the requirements for fire- 
resistance been complied with in the first place. For example, designs so altered 
have incorporated slabs that are unnecessarily thick, or the. reinforcement has 
been so closely spaced that the cost of construction has been increased. It is 
therefore desirable that the by-laws be studied before a design is made. It may 
be mentioned that Constructional Bye-laws, Schedule IV, of the London County 
Council are very similar to the Model Bye-Laws of the Ministry of Health. 
The regulations on fire-resistance apply to buildings according to their 
use, their height, their ‘cubic capacity, their floor area, and in certain classes of 
buildings the distance from the nearest boundary of adjoining property has 
to be taken into account. Fire-resistance is measured by the period which an 
element of a building can withstand heat of a certain intensity and under certain 
conditions as described in British Standard No. 476, “ Fire Tests on Building 
Materials and Structures "’. The requirements vary from half an hour for domestic 
buildings less than 75 ft. high and up to 125,000 cu. ft. in capacity to four hours 
for storage buildings exceeding 75 ft. in height, or 7500 sq. ft. in floor area, or 
250,000 cu. ft. in capacity. Also, the requirements for the fire-resistance of walls 
separating buildings vary from one to six hours, and fire-resisting dividing walls 
must be able to resist fire for from two to four hours. A further by-law states 
that any part of a structural frame, or any beam or column carrying an external 
wall, a wall separating buildings, or a fire-division wall, must have the same 
resistance to fire as the class of building of which it is a structural member. 
In the case of reinforced concrete beams and columns, and fioors comprising 
solid or hollow precast beams or hollow blocks, the by-laws include tables giving 
*H.M.S.O. Price 2s. 64. 
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the minimum dimensions, thicknesses, and cover of concrete, and it is to be 
noted that the minimum overall dimensions of free-standing columns are 12 in., 
10 in., and 8 in. for fire-resistances of two hours, one hour, and half an hour 
respectively. However, columns with minimum dimensions of 12 in. and 10 in. 
are permissible for periods of fire-resistance of four hours and two hours respect- 
ively provided that 2-in. mesh reinforcement is placed centrally in the cover to 
the longitudinal reinforcement. This requires some means of holding the mesh 
in its correct position. One method is to wire concrete half-washers of the 
required width to the main longitudinal bars and to wire the mesh to the washers. 
Other methods may be devised, such as steel washers threaded on to the bars and 
wired to them at intervals, but these may cause difficulty in placing the concrete 
in the shutters and in keeping the mesh in position, especially if vibrators are used. 

In the case of reinforced concrete beams the least covers of concrete required 
for fire-resistances of four, two, one, and one-half hours are 2} in., 2 in., I} in., 
and 1 in. respectively. Ti:us a beam with a fire-resistance of four hours will 
have an effective width 5 in. less than its total width, instead of the normal 2 in. 
(x in. of cover or twice the diameter of the bar on each side) ; the effective depth 
will be probably at least 3 in. less than the overall depth, with the possibility of 
still further reduction due to the lower bars having to be in two layers because 
of the increased side cover, with a consequently further reduced carrying-capacity. 

In the case of solid slabs the normal } in. of cover is sufficient except for a 
fire-resistance of four hours. The minimum floor thicknesses vary from 3 in. to 
6 in., and this also applies to precast beams of U, channel, or tee sections, whereas 
for hollow-block construction the total thicknesses of combustible material 
(excluding ceiling finishes) vary from 2} in. to 5 in.; it is, however, possible to 
obtain the required thickness by a topping which must, of course, be allowed 
for in the design. In special cases a certificate may be obtained for a special 
form of design if the components are submitted to the Fire Research Station 
for testing. For example, an 8-in. square column has been approved for a fire- 
resistance of one hour with 2-in. mesh reinforcement in the cover. Steel stanchions 
and beams must also have a cover of concrete varying with the period of fire- 
resistance required, although brickwork and fire-resisting materials may in 
certain cases be used in place of concrete. Also concrete columns protected by 
brickwork may be smaller in cross section than columns not so protected. 

It is seen from the foregoing that the designer must be acquainted with the 
requirements of the by-laws because they affect the thickness of the concrete 
cover of beams and slabs and the cross-sectional area of columns. In the fourth 
schedule of the by-laws various constructional materials are listed and their 
periods of fire-resistance are given. In the regulations of the London County 
Council a maximum fire-resistance of four hours only is required for walls separa- 
ting buildings and the minimum requirements for construction and materials 
are given in the sixth schedule ; this compares with six hours in the fourth schedule 
of the model by-laws of the Ministry of Health. Also, the London County 
Council regulations give requirements for the fire-resistance of stairs, doors, and 
glazing that are not specifically dealt with in the by-laws issued by the Ministry 
of Health. It should be noted that some materials that are generally regarded as 
fire-resisting may not satisfy the requirements ; for example, asbestos-cement sheets 
may not be accepted as a wall covering for structures near the boundaries of a site. 
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PRESTRESSED DAM IN 


SCOTLAND. 


A Prestressed Dam in Scotland. 


An unusual use of prestressed concrete 
is being made in the Allt-na-Lairige dam 
at present under construction for the 
North of Scotland Hydro-electric Board. 
Allt-na-Lairige is a tributary of the river 
Fyne in Argyll, and the reservoir formed 
by the dam will impound 800,000,000 
gallons of water. The dam is 1360 ft 


long and has a maximum height of about 
The spillway, draw-off sections, 


73 «ft. 


Fig. 1. 


and the low terminal blocks have the usual 
section of gravity dams but the central 
section, 966 ft long, 1S prestressed Fig.1 
shows the dam during construction and 
Fig. 2 is a typical cross section 

The saving compared with the usual 
type of gravity dam is due to the pro 
vision of a vertical stabilising force by 
prestressed bars at about half the cost 
of obtaining a similar force by a weight 
of concrete alone, and also this force may 
be placed in the most effective positions 
The thinner section thus achieved pro 
duces further economies by reducing the 
uplifting force, requiring less excavation, 
and shortening the period of construction 

In prestressed construction the quan- 
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tity of concrete is usually small and is 
highly stressed. In a dam, 
where its own weight produces a stabilis- 
ing force, the most economical design is 
related to the volume of concrete and the 
cost of the high-tensile steel bars and 
anchorgages to produce the desired pre 
stressing force. At Lairige this resulted 
in a cross section in which about 44,000 
tons (24,000 cu. yd.) of concrete and 


however, 


Dam during Construction. 


48,000 tons of vertical prestressing force 
stabilise the dam. For practical reasons 
there is a constant | 
throughout the full height inter- 
mediate anchorages This allowed un 
interrupted concreting without special 
scaffolding to support the bars, and all 
the tensioning was done at the top of the 
dam after the concrete had 
pleted 

The criterion 
differs from the usual practice for gravity 
dams by providing for the full uplifting 
pressure at the upstream toe and permit 
ting in the lower half of the downstream 
face a principal tension of 50 lb. per 
square inch with the empty 


westressing force 


without 


peen com 


for the assumed stresses 


reservoir 
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Fig. 2.—Typical Cross Section. 
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Fig. 3.—-Assembly of Prestressing Bars. 


Since all the stresses at the base are low 
this permitted a considerable increase in 
the effective lever arm of the steel at the 
with consequent saving in steel 
A small amount of mesh reinforcement is 
provided to prevent cracking due to 
tensile the downstream face, 
and the anchorages at the top and bottom 
are reinforced to resist tension due to the 


base, 


stresses in 


high bearing-pressure (2500 lb. per square 
inch) of the anchor-plates 

At the beginning of the work tests were 
made to determine the depth of anchorage 
required in the rock and to select a suit- 
able non-bonding wrapping for the pre- 
stressing bars. Freyssinet flat jacks were 
cast in the concrete at the bottom of the 
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A PRESTRESSED DAM IN 


SCOTLAND. 


test-pit and a vertical load of 4400 tons 
was produced 


Method of Construction. 


The dam was constructed in blocks 42 ft 
long each with two anchorages in the 
foundation rock at 21 ft. centres. An 
anchorage was formed by excavating a pit, 
4 ft. diameter and about 27 ft. deep, in 
the granite below the level of the cut-off 
trench. The bottom of the pit was conical 
in shape to form the anchorage. In each 
anchorage there are twenty-eight 14-in 
diameter high-tensile steel bars which 
were tensioned to 42 tons per square inch 
and then released to produce a. working 
stress of 37 tons per square inch, resulting 
in a force of about 1040 tons per anchor 
age. The twenty-eight bars are anchored 
at each end by 
mild steel plate 
to allow access to the centre for erection 
and concreting in the pits 

The bars were erected in 
(Fig. 2 The first two were below 
level of the rock and these bars 
concreted in the pits and in the founda 
tion of the dam These bars were covered 
with tape impregnated with petroleum 


nuts bearing on a single 
[he bars were arranged 


three lifts 


the 


were 


Fig. 4.—Prestressing Bars for Third 


Lift. 
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grease over which was wrapped bitumin- 
ous tape for protection during handling 
and concreting. A group of bars for the 
first lift is shown in Fig. 3. This assembly 
was lowered by a derrick to the bottom 
of the pit, and high-quality concrete in 
the proportions of I : 4 was placed in the 
cone to surround the bars and the anchor 
plate After concreting, the top tem- 
plate was removed and the bars of the 
second lift were connected. These were 
then slightly tensioned on a temporary 
cross-head by tightening the nuts to 
position and straighten the bars, and the 
concreting was completed to the level of 
the drainage channel (Fig. 2) \ bove 
this level the bars were not covered but 
were contained in an open shaft measur 
ing 4 ft. by 2 ft. 3 in., which remained 
open until the tensioning was completed 
This shaft starts at the lowest level of 
the block where it can be drained by 
gravity 

Concreting was continued to 13 ft 
below the top of the dam, the third lift 
of bars was lowered down the shaft by 
the derrick, and concrete placed to that 
level. These bars were suspended from 
a steel trestle (Fig. 4) while being con- 
nected to the bars below, and were also 
slightly tensioned while the next lift of 
concrete was placed around the bars, 
which were wrapped to prevent bond. 
[wo more lifts of concrete completed the 
top anchorage-block and the anchor-plate 
was then bedded down on 1 : 3 concrete 
made with granite aggregate. Through 
the centre of the top anchor-plate there 
is a duct of 12-in. diameter connecting 


Fig. 5.—Tensioning the Bars. 


with the shaft 13 ft. below 


to enable 


this to be filled with concrete after tension- 


ing the bars 
Except at the end anchorag 
stresses in the concrete are low 


Fig. 6.—Downstream Face of Dam. 
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bottom the concrete is in the proportions 
of 1: 4, and 1: 5 concrete is used in the 
top. The concrete in the base is in the 
proportions of 1 : 8} in the heart and 1: 5 
in the facings. The concrete was placed 
in lifts of 5 ft. by derricks. Granite 
aggregate from 2} in. down was quarried 
and crushed on the site, proportioned by 
weight, and mixed in a 1 cu. yd. mixer. 
The sand obtained from the crushed rock 
was mixed with an equal quantity of 
natural sand, and workability was im- 
proved by the addition ofan air-entraining 
agent. The concrete in the anchor-pits 
was placed by a tremie pipe, and a similar 
arrangement is now being used to place 
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the concrete in the shafts, in which a very 
workable mixture in the proportions of 
1: 5} is used 

The tensioning of the bars at the top 
anchor-plate is shown in Fig. 5, and 
Fig. 6 is a general view of the dam with 
the main concrete work completed. The 
remaining work is due to be completed 
soon, and impounding of water will then 
begin. 

The engineers for the project are Messrs. 
Babtie, Shaw & Morton, of Glasgow, and 
the contractors are Messrs. Marples, 
Ridgway & Partners, Ltd., London. The 
Lee-McCall system of prestressing was 
used. 


A Dome of 165 ft. Diameter. 


A DOME over a public building in Japan 
is described by Professor Yoshikatsu 
Tsuboi and Mr. Kinji Akino in Vol. 15 of 
the Proceedings of the Association for 
Bridge and Structural Engineering.* 

The building (Fig. 1) has seating 
accommodation for 1400 people. The 
radius of the dome is 164 ft. and the rise 
22 ft. The height from the ground to the 
crown is 46 ft. The roof is supported on 
steel rollers (Figs. 2 and 3) on twenty 
columns. The dome is 4} in. thick at the 
centre increasing to 2 ft. 34 in. at the edge 
The floor was concreted after the founda- 
tion was completed and on this the center- 
ing was built. In the centre the supports 
were spaced 5 ft. 2 in. radially from the 
apex, and the spacing was reduced as the 
load increased. 

The reinforcement was very closely 
spaced at the circumference, and was 
butt-welded and tested in tension before 


* Verlag Leeman, Zirich. 38 Swiss francs 


Fig. 1. 
July, 
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use. Blocks of concrete were fixed to the 
top and bottom bars to ensure the re- 


Fig. 2.—Detail of a Roller Bearing. 


Completed Structure. 





DOME OF 165 FT. 


Fig. 3. 


quired cover. A coarse cement was used 
in order to reduce cracks due to shrink- 
ing. Where the slope was steep, wire mesh 
was placed on the reinforcement to 
prevent the concrete sliding. No top 
shutters were used 

The dome required 733 cu. yd. of con- 
crete. The outer part, containing 490 cu. 
yd., was cast continuously. Two mixers 
of 21 cu. ft. capacity were used and con- 
creting was completed in about twenty- 
three hours. The concrete was compacted 
by a vibrator in the edge-beam and by 
hand elsewhere ; it was cured with wet 


DIAMETER. 


Roller Bearing at Circumference. 


mats for four weeks, 
was removed 

The central part of the dome isof uniform 
thickness and was designed by an approxi- 
mate method Che paper shows how the 
equations were derived ; these include the 
effects of temperature, unsymmetrical 
loading, and openings in the slab The 
lower part of the dome was designed as a 
spherical shell of varying thickness, and 
the method is explained in detail. The 
results are compared with those obtained 
by the general approximate method, 
assuming a uniform thickness. 


when the centering 
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Stresses in Chimneys due to Temperature. 
By NARAIN V. HINGORANI, B.Eng. 


In Combination with Vertical Stresses. 


a section of a chimney the stresses in the concrete and the reinforcement 


due to the total weight and the wind pressure are first calculated, and the stresses 
due to the difference in temperature through the thickness of the concrete are 
then calculated. In the following, equations are derived for combining these 
stresses, and graphs are given to facilitate the calculations. The following applies 


to 


d, 
nd, 


a chimney with reinforcement in the outer face only. The symbols used are : 


thickness of the wall. 

distance of the reinforcement from the inner face. 

percentage of reinforcement. /’, ratio of the area of reinforcement to the area 
of concrete. 

stress in the concrete due to the weight and the wind 


, Stress in the reinforcement due to the weight and the wind 
, total thrust on the section. 
*, total tension in the section. 
7, stress in the concrete due to fall of temperature across an uncracked section 


maximum compressive stress in the concrete due to the weight, wind, and 
temperature. 

maximum stress in the reinforcement due to weight, wind, and temperature 

mean radius of the chimney. 


}, Shearing force. c,, shearing stress in the concrete. /,, shearing stress in the 


reinforcement 
lever arm coefficient for a horizontal section 
; eccentricity. 


. te r Cw 
C (an — K). Q= : 
eT eT 


The stresses in the concrete and reinforcement can be calculated for all 


cases, but the design will be governed by the worst cases, namely (i) compression 


of 


the concrete on the leeward side and (ii) tension in the reinforcement on the 


re 





was 


c 





Surtace — 
temperature 





Nevtra 


fo 











a 


Fig. 1.—Stresses due to Temperature Gradient. 
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windward side. It is assumed that the ratio of the thickness of the wall to the 
radius is very small and that all the tensile forces are resisted by the reinforcement. 
An elemental vertical section is shown in Fig. 1. Due to the hot gases the 
inner surface becomes hot and there is a temperature gradient (7 deg. Fahr.) 
between the inner and outer faces. As the expansion of the concrete at the 
inner face is restrained it is compressed and produces tensile forces in the reinforce- 
ment and in the concrete in the cooler parts such that the total forces and bending 
moments remain constant and the section remains plane and horizontal. 
aEIT 
es 
where « is the coefficient of thermal expansion and E the modulus of elasticity. 
My ) , 
Since ¢p 7 , Cr ET. If the neutral axis passes through the centre 
of the section, y Therefore cy =. This is not the actual stress in the 


TEMPERATURE GRADIENT.— The bending moment in the section is M 


concrete due to the temperature gradient because, due to the presence of reinforce- 
ment, the neutral axis will be farther from the steel. It indicates, however, the 
rate of change of temperature stress in the section. 

LEEWARD SipDE.—From Fig. 2, the thrust on the section per inch of length, 
neglecting the effect of temperature, is 


(1) 


The force in the reinforcement when subjected to high temperature is 


(> ) , 
Cr c mp d 
d 


The reinforcement may be in tension or compression and, since the stress is 
small, the same modular ratio m is used in both cases. The error in the com- 
pressive stress in the concrete will not be very great. 

The thrust on the section, including the effects of temperature, equals the 
thrust on the concrete less the tensile force in the reinforcement, that is, 


P I ( c Yer ier : c)mp'a 
2\¢ T d 


nd 


Tenson ia 
recntorce ment 














Threst im Conc rete 


Fig. 2.—-Stresses in Leeward Side. Fig. 3.—Stresses in Windward Side. 
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For equilibrium, (1) (3) 0; that is 
ce : 
(2NCp — c)mp C(I 
4¢r 


cmp’ 2ncymp’ 4 
4¢r 


Solving this equation, 


2ce| mp’ 
L 


Cc. 
Assuming that m 15 and — 
Cr 
V 225p"* + 30np’ + u(I + 149’) 
t = (2n — K) com = mCcp = 15Cep. 

Within limits, K is affected only negligibly by the amount of reinforcement. 
Graphs are given for / = 0-5, which gives fairly accurate results for up to I per 
cent. of reinforcement. The amount of reinforcement used is generally between 
0-3 per cent. and o-7 per cent. 

WINDWARD S1peE.—The initial tensile force in the section is 

t_p'd > . e . . . (Ia) 
The tensile force in the section, including the effects of temperature, equals the 
tension in the reinforcement less the thrust on the concrete. The tensile force 
in the reinforcement (Fig. 3) is 


2nd ‘ . 
( 7 or cmp’ . ; ‘ . (2a) 


The final tensile force is 


cmp’ - 


For equilibrium (1a (3a) , that is 


t_,p'd ( cmp’ 


, 


2c mp’ + a | mip tp’ 


\ / CT 


\ 


V 2225p? + 30np’ 
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, t, . 
o when 30np Op’ or 0 = 30n, or 30n, that is when ¢t,, = 30M¢>¢. 
Cr 
t = (2n — K')cqgm. Ifc’ = o then K’ = 0, t = 2mncy = 30 ncp. 


Hence if, due to the dead load and the wind only, ¢,, = 30 mc7, there will be no 
change in the stress in the reinforcement regardless of the difference of temperature 
across the wall. 

If the reinforcement is neglected in equation (4), then 

dc? 
4¢¢ 

c can be a maximum when ¢c, = cy. Therefore c = 2c,, or 2cyp or ¢,, + Cp. 

When the reinforcement is considered the maximum stress in the concrete 
can be little more than c,, + cp, depending upon the value of ». Hence if c,, 
and cyp.are nearly equal it is possible to estimate the stress in the concrete with 
reasonable accuracy. The use of these formule and graphs makes it unnecessary 
to calculate the position of the neutral axis due to temperature stresses only. 


. 2 
c,d, Or c* = 4C, Cr. 


Use of Graphs I and II. 


At a certain level a wall is 7} in. thick and the reinforcement comprises 
}-in. bars at 5-in. centres with a cover of 1} in. to the outer face. At this level 
c, on the leeward side is 350 lb. per square inch and ¢,, on the windward side 
is 3500 lb. per square inch. Also, when hot gases pass through the chimney 
the maximum difference in temperature in the concrete is 145 deg. Fahr. The 
coefficient of expansion of concrete is 6 x 10~* per deg. Fahr., and the modulus 
of elasticity is 2 x 10° lb. per square inch. d is 74 in. Therefore 


nd (14 + 3) = 53? in., and n 


a. , Ei 
[he percentage of reinforcement is 


agua y 
Cr Tok- 135 X 12 X $ = 810 lb. per square inch. (: 4 when the 
¢ ¢ 


section is uncracked.) 


U . 35° 0°432. Q fe __ 3500 


t 


4°32. 
Cr rae a8) Cr SIO , 


GrapH I—(LEEWARD SipeE).—For wu = 0-432 and » = 0-766, K = 1-38 and 
C = 0-15 (positive). ¢ = 1-38 x 810 = 1118 Ib. per square inch. 
t= 15 X o-15 x 810 = 1820 lb. per square inch. 
GrapH II—(WINDWARD SIDE).—Q = 4°32, ~ = 0-523, K’ = 0-486, and 
C = (2n — K’) 1-05. Therefore c’ = 0-486 x 810 = 394 |b. per square inch 
and ¢ = 1°05 x 15 X 810 = 12,750 lb. per square inch. 
If the reinforcement is in compression on the windward side, ¢ can be obtained 


from the formule for the leeward side and from Graph No. I. 
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In Combination with Horizontal Stresses. 

Usually the shearing stresses in the concrete and the circumferential reinforce- 
ment due to wind pressure are small, so that when calculating c in the horizontal 
direction and the stress in the circumferential reinforcement the effect of the 
wind is often neglected and temperature only is taken into account. In this 
case it can be assumed that c,, and ¢,, are zero, so that w and Q are zero and c and 
t (the maximum stresses) can be obtained from the graphs. In some cases, 
however, it is better to combine ¢, with c, in order to obtain ?. Since, due to the 
temperature, the concrete is cracked, the reinforcement should be able to resist 
the whole shearing force ; c, should be as small as possible. 

C, , “4 _. where p’ refers to the circumferential reinforce- 

2nRd aR x 2p 1 


ap 6 





ment. 


Fig. 4.—Cross Section. 


[he lever-arm coefficient a depends upon the position of the neutral axis, 


which depends upon > where ¢ is the eccentricity due to the wind (Fig. 4). In 


. . e ; 
Graph No. Ill cosa connects the values of a with the values of —. In this 


case « is half the angle subtended by the neutral axis at the centre of the chimney. 
3y substituting this value of a in the foregoing expression ¢, is found, and this 
combined with c, gives ¢ for the worst conditions. 
The following example illustrates the use of the graph. R = 1oft.; d = 6in.; 
the reinforcement comprises }-in. bars at 6-in. centres. Therefore 
p’ = "393 _ 9393 000546. 
6 xX 12 72 


The load on the chimney is 500,000 Ib. and a wind load of 100,000 Ib. acts 40 ft. 
above the section. The bending moment due to wind is 4,000,000 lb.-ft. The 
equivalent area of the section 
2naRd(1 + 14p) = 2a x 10 X 12 X 6(I + 14 X 0°00546) 
4,000,000 


4860 sq. in. é¢€= 8 ft. 
500,000 
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100,000 


C= = 
2xxxX%10xX I x6 


s 


- == 22-1 Ib. per square inch. 


5 S LY. 100,000 
2ap'Rd 2 X 1°57 X 0°00546 X 120 Xx 6 
(The value of a is found from Graph No. III.) This stress combined with that 


due to the temperature obtained from Graph No. II is the maximum stress in 
the circumferential reinforcement. 


== 8100 Ib. per square inch. 


BIBLIOGRAPHY ‘ Reinforced Concrete Chimneys "’, by Taylor and Turner. “ Reinforced 
Concrete Masonry Structures "’, by Hool and Kinne. 


The Design of Tee-beams. 
By J. S. SAVONA. 
REFERRING to Fig. 1, the symbols used are: 6,, breadth of flange ; 6,,, breadth 


of web; d,, depth of slab; d, depth of beam; n, depth to neutral axis; y, the 


ratio d, ; b, . b., , b, _ Sp), and f(y) _ y(2 a y) . b, - b, | by , Ar area 
n 


of tensile reinforcement ; c, compressive stress. 


i b 
rhe two lateral parts of the flange each of breadth —° and thickness d, are 


~ 


; b ‘ 
reduced to equivalent breadth — and depth m. Thus the tee-beam is reduced 
2 


to a rectangular beam of breadth 5, equal to 6, added to 3, 


GRaPu I. 





Fig. 1. 


July, 1956. 





J. S. SAVONA. 


- P b 
The total compression in the parts -° of the flange is 
2 


—d d.) 
il i 0! n 2 ba, ee yc?" “bd,. 


n 


0 


If 5, is the overall breadth of parts equivalent to -° and of depth n, the 
2 


n d 


n 
then b, y(2 — y)b, = f(y)b, and the breadth of the equivalent rectangular 
beam is 6, = 6, + 6,. The relation between p and f(y) is shown in Graph I. 

EXAMPLE 1.—A tee-beam is subjected to a bending moment of 1,600,000 
in.-lb. ; 6, is 68 in. ; b,, is 10 in.; d, is 3-2 in. If the compressive stress in the 
concrete is 575 lb. per square inch and the tensile stress in the steel 20,000 lb. 
per square inch, and the modular ratio is 15, determine the depth of the beam 
and the area of reinforcement A,. 

Assume that wy = 0-475. Then b, = b,—b, 58 in. Since 
f(y) = 0-725, 6; = fly)b, = 0-725 x 58 = 42 in. Therefore b, = 42 + 10 = 52 
in. It will be found that d is 19-6 in. and » is 5-9 in., from which y is 0°53. 

Assuming that y 0-65, then 6, is 60-8 in., while the corresponding value 
of d is 18-9 in. and of m 5-73 in. This results in wy equal to 0°575. 

Assuming that y is 0°55, 5, is 56-3 in., d is 19-05 in., and # is 5-7 in. This 
results in an actual value of wy of 0-557, which is very near the chosen value. 
The area of the reinforcement may now be calculated, and is 4-62 sq. in. It will 
be seen that the value of y fluctuates between the actual and assumed values 
until an assumption affords the required solution ; two or three trials will suffice. 

EXAMPLE 2.—A tee-beam has a breadth of flange of 72 in., d, is 4 in., d 
is 24in., and b,,is15in. If the beam has to resist a bending moment of 2,600,000 
in.-lb. and the reinforcement consists of ten {j-in. bars (A, = 6-03 sq. in.), 
determine the stresses in the concrete and steel. m is 15. 

Assuming that w= 0-46, then /(y) = 0-673. 0} 


73- “o 
= 0°673 X 57 = 383 in. 5, = 383 + 15 = 53°3 in. 


, , ; (2 ) 
total compression is $chm (Fig. 1), but $cbm = hc *b,d,. 


4 


6°03 
p “a a 0°00471. mp 


Hence a = 7:13*; m, = 0-313, m = 7°52 in., 

Assuming that y= 0-475. then /(y) - 
6°03 

50°4 X 24 

Hence « = 6°47, m, = 0°35, » = 8-4 in., and y = 0-476. 

Ihe last assumption is correct and the stresses are c = 532 lb. per square 

inch and ¢ = 14,880 lb. per square inch. 


p= 


= 0:00446, and mp = 0-0668. 


*See this journs 





RESERVOIR WITH WALLS OF NOVEL 


SHAPE. 


Reservoir with Walls of Novel Shape. 


A RESERVOIR with a capacity of 25,000,000 
gallons, divided into two unequal parts, 
is being built at Bushey Heath, Herts, 
for the Colne Valley Water Company. 
The western part is 523 ft. long by 238 ft. 
wide and has a capacity of 
gallons 
285 it 


14,500,000 

The eastern part is 313 ft. by 
and has a capacity of 10,500,000 
gallons. The average depth of water is 
21 ft. in both parts. There is a valve 
house at one end of the wall between the 


Fig. 1. 


The inlet 
floor of the 
concrete with 


which 
reservoir are of 
reinforced flexible rubber 
joints and are anchored to precast con 
crete cradles Che pipes are 3 It diameter 
2 ft diameter 


compartments 
the 


pipes 


cToOss 


in the western part an 6 in 
in the eastern 


[he floor is 12 in 


part 

thick and reinforced 
n the top and bottom in both directions 
he top reinforcement comprises twisted 
square bars in order to prevent surface 
cracks The floor was laid on a blinding 
3 in. thick covered with a single layer of 
bitumen adhesion 


emulsion to prevent 


The floor was cast in alternate bays each 
30 ft. by 15 ft., and the construction 
joints are mid-way between the centres 
of the columns. Expansion joints are at 
intervals not exceeding too ft 

The reinforced concrete perimeter walls 
are of an unusual shape (Figs. 1 and 2) 
A “wall unit’ comprises a _ base-slab 
14 ft. wide incorporating a “‘ floor beam 
4 ft. 6 in. deep, a lower section of wall 
6 ft. high sloping outwards at 60 deg 


Perimeter Wall during Construction. 


and bearing against the excavated face 
and an upper section of wall 2o ft. high 
sloping inwards at 60 deg. and incorporat- 
ing a beam about mid-height The floor 
and wall-beams are connected by sloping 
reinforced corcrete at 15-ft 
centres. Expansion joints are at inter 
vals not exceeding oo ft. and there 
continuous expansion joint between the 
base of the and the floor-slab 

The wall is designed to resist the full 
head of water without embankments, the 
outward hydrostatic thrust being resisted 
by the lower sloping part of the wall and 


members 


8 a 


wal! 


435 
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Fig. 2.—-Section Through Fig. 3.—Section Through 
Perimeter Wall. Dividing Wall. 


Fig. 4.—Arrangement of Precast Beams and Roof Units. 
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the floor-beam. The weight of earth on 
the top inwardly-sloping section of wall 
is slightly greater than the outward force 
due to the water pressure, and therefore 
the inner face of the wall will always be 
in compression. Other reasons for adopt- 
ing this shape of wall are that on a res- 
tricted site additional storage capacity is 
obtained and less material is required for 
embankments. The extra storage capa- 
city in the “ bulge ’’ of the wall is about 
1,500,000 gallons, and the saving in mate- 
rial required for embankments amounted 
to about 10,000 cu. yd. The surplus 
excavated material was used for the con- 
struction of an earthen dam elsewhere in 
the Company's area. 

The total length of the perimeter wall 
is more than 2000 ft., and therefore it 
was economical to provide special shutter- 
ing. The wall was constructed in sections 
30 ft. long, each being built in four lifts. 
The first lift comprised the base-slab and 
the floor-beam, and included the building 
in of the raking struts which were precast 
with reinforcement protruding at each 
end. The second lift was the lower out- 
wardly sloping part, followed by the in- 
wardly-sloping part up to and including 
the wall-beam. The final stage was the 
top part above the wall-beam 

The dividing wall (Fig. 3) is vertical 
and at mid-height is strengthened by a 
beam tied to the floor-beams on either 
sice by reinforced concrete members at 
15-ft. centres. As in the case of the 
perimeter wall, the raking struts were 
precast and built into the base-slab. 

The roof is formed almost entirely of 
precast members. The column bases were 
cast in situ on the floor slab, and on these 


Pulverised-fuel Ash 


In the construction of Lednoch dam, near 
Comrie, Scotland, now in course of con- 
struction, about 100,000 cu. yd. of con- 
crete will be used. The specified com- 
pressive strength is 2800 lb. per square 
inch at 28 days. The proportions are 
generally 1 part of cement to 1o parts of 
aggregate. Pulverised-fuel ash from the 
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precast columns 12 in. square were 
erected. The main roof beams are pre- 
stressed precast members 30 ft. long and 
are supported on precast column caps. 
The heads of the columns were cast after 
the beams had been placed in position. 

The roof comprises prestressed precast 
trough units 15 ft. long supported by the 
beams (Fig. 4). The gaps between the 
sloping sides of the roof units were filled 
with concrete which incorporated rein- 
forcement over the top of the main beams 
to produce continuity. 

All the prestressed roof members were 
designed so that their bottom surfaces are 
in compression under the dead load, which 
permits the lower part of the main beams 
to be submerged when the reservoir is 
full and reduces the total height required 

The roof is waterproofed with three 
layers of bituminous emulsion reinforced 
with two layers of glass fibre. Soil, 12 in 
deep, is spread over the top of the roof 
and sown with grass. The floor has a 
slight fall towards the valve-house, and 
as the columns and perimeter wall are of 
equal height there is a siight fall on the 
roof to facilitate drainage 

The consulting engineers for the reser- 
voir are Messrs. John Taylor & Sons, 
assisted by Messrs. Leslie Turner & 
Partners who gave advice on structural 
design. The contractors were Messrs. 
James Miller & Partners, Ltd. The con- 
tract sum was {315,610 which included all 
the work apart from bulk excavation and 
the concrete blinding layer, which had 
been previously laid by Messrs. W. & C. 
French, Ltd. All the precast reinforced 
and prestressed concrete units except the 
roof units were made by Shockcrete, Ltd. 


in a Scottish Dam. 


North of Scotland Hydro-electric Board's 
power station at Barrhead is being used 
in replacement of 20 per cent. of the 
cement content. Similar concrete is 
being used in the construction of a dam at 
Glen Lyon. We are informed that the 
specified compressive strength has been 
obtained without difficulty. 





STRENGTH OF 


CONCRETE STRUCTURES. 
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Symposium on the Strength of Concrete Structures. 


A SYMPOSIUM on the strength of concrete 
structures, arranged by the Cement and 
Concrete Association and the Joint Com- 
mittee on Structural Concrete, was held 
in London in May. The following papers 
were presented 

‘Some Results of the Theory of Prob- 
ability in the Estimation of 
Loads ’’, by M. R. Horne 

[The Determination of the 

Factor for Reinforced Concrete 
tures ’’, by Arne I. Johnson 

“Current Trends in the Specification 
of Structural Safety by Professor Sir 
Alfred G. Pugsley, O.B.E 

“The Strength of Singly-reinforced 
seams in Bending ’’, by A. H. Mattock. 

[he Strength of Concrete Members 

in Combined Bending and Torsion ’’, by 
S. Armstrong. 

‘Strength of 
Members ”’ 

** Moment 
ous Beams 
Deformed 
and H. E 


Design 


Design 
Struc- 


Prestressed Concrete 
by Professor C. P. Siess 
Redistribution in Continu- 
Reinforced with Plain and 
Bars ’’, by K. Hajnal-Konyi 
Lewis 


** The Failure of Concrete under Com- 
pound Stress”’, by A. J. 


Harris 


“ Ultimate Load Design of Reinforced 
and Prestressed Concrete Frames’’, by 
Professor A. L. L. Baker 

“The Strength of Statically-indeter- 
minate Prestressed Concrete Structures "’ 
by Y. Guyon 

ie Strength of Prestressed Concrete 
Continuous Beams and Simple Plane 
Frames’, by P. B. Morice and H. E 
Lewis 

“ The Strength of Concrete Walls under 
Axial and Eccentric Loads’”’, by A. E 
Seddon 

“The Strength of Concrete Members 
under Dynamic Loading ”’, by S. C. C 
Bate 

“The Strength of Simply-supported 
Slab Bridges subjected to Concentrated 
Loads’, by I B. Morice and G. (¢ 
Reynolds 

** Ultimate Strength of Reinforced Con 
crete in American Practice *’, by 
Eivind Hognestad 

The Design of Reinforced Concrete 
Members’, by A. Aas- Jakobsen 

Load-factor Design in Building Regu- 
lations Future British Practice’, by 
D. D. Matthews. 


Design 


The Reinforced Concrete Association. 


THE annual general meeting of the Rein- 
forced Concrete Association was held in 
London on June 6. The officers for the 
ensuing year were elected as follows 

President _.. +. 2 O.B.E. 
(F. S. Snow & Partners 

Vice-President : Mr : J 
(Richard Costain, Ltd 

Members: Messrs. E. Bellringer (Stoth- 
ert & Pitt, Ltd.), E. L. V. Dakin, M.C 
(Wilson Lovatt & Sons, Ltd.), P. H. 7 
Gooding (Cement & Concrete Association), 
D. P. Harris (Taylor Woodrow Construc- 
tion, Ltd.), H. S. Killick, M.C. (Twisteel 
Reinforcement, Ltd.), W. K. Laing (John 
Laing & Son, Ltd.), A Raymond Mais, 
O.B.E. (Trollope & Colls, Ltd.), L. J 
Murdock (George Wimpey & Co., Ltd.), 
A. R. Neelands, M.C. (Cementation Co., 
Ltd.), H. F. Rosevear (Sir Robert Mc- 
Alpine & Sons, Ltd.), E. S. Shellard 
(Associated Portland Cement Manufac- 


Snow, 


Cook 
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turers, Ltd.), C. W. J. Spicer (Considére 
Constructions, Ltd ty W 
(Matthews & Mumby, Ltd.), W 
Holloway Bros. (London 

Associates Messrs M Ayre 
C. V. Blumfield, F. C. Eales, A. W. Hill 
E. Shepley, J. Singleton-Green, and D. A 
Stewart 

Branch Delegates 


Stokes 


Sully 


Messrs. E. ]. Martin 
(Holst & Co., Ltd North Western 
Branch: A. P. Mason (British Reinforced 
Concrete Engineering Co., Ltd Mid 
land Counties Branch; W. A. Fairhurst 
(F. A. Macdonald & Partners), Scottish 
branch 

The retiring President (Mr. D. H. New, 
of Holland & Hannen and Cubitts, Ltd 
presided at the annual luncheon held or 
the same day, and presented the Associa 
tion’s medal for the past year to Mr. J. A 
Derrington for his paper on “ Precasting 
Concrete Structures 
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General Formule for Maximum Bending 
Moments. 


IMAGINARY DIVERSITY OF LOAD. 
By L. S. MULLER. 


AN assumption of an imaginary diversity of load is a useful method of deriving 
general formule for the maximum bending moments of certain continuous 
structures. If one set of loads is required to cause maximum bending moments 
at the supports or corners, the application of another, necessarily different, set 
of loads is required to obtain the maximum moments within the span. By the 
use of this principle general formule may easily be derived in a form in which 
equating some of the loads (initially assumed as different) to each other, some 
of them to zero or to the total load, and others to the dead load, will provide 
formule for the different maxima bending moments. This makes it unnecessary 
to deal separately with dead and live loads. 

The principle is explained by two examples chosen to show the application 
of the method to common problems. 

EXAMPLE I.—THREE RECTANGULAR TANKS OR SILOs (Fig. 1).—In this case 
the slope-deflection method is used and it is assumed that the pressures are 
Wy, Wy, and ws. In order to define the rotations consistently assume that w, is 
greater than w, and w, is less than wy. For simplicity, assume that the stiffness 
of the members is constant, and therefore, the stiffnesses and Young’s modulus E 
may be omitted from the equations. 


For point A: 4 X 20, + 202+ 20 
204 + 20¢ 


39¢ + 20p + 2p + 2p 4 


w;(l,” 


I 


D: 4X 20p+ 200+ 202-4 
Since 6, 64, I¢ On, Op , and 0, 6p, the solutions of the 
four simultaneous equations are 


/ 


374 


- 2 
P Siw, 17’, + 4i’, (I, 
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Three Rectangular Tanks. 
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I2w, 5IwW, + 50, (/,? 
374 


86 


From these 
w l 2 
M 4p = 2 (264 + 92 a = 106w, 
By substituting 
l, f ’ 2 
m, Map (8x + 106m*)w, + 17(1 
1 


ot L,} 
Similarly Map, 7 (156 + 31m?)w, + 85(1 — m 
Mac = —. 100(I — m*)w, — (136 + 51m*)w, 
? 


Mae ae sa (56 + 131m*)w, + (51 + 136m*)w, — 12(1 — m*)w,) 
“7 


For the maximum value of M ,, and also for the maximum moment on thespan 
AH, w, = wv, w, and w,=0. M4, ,(max.) M 4”(max.) M j,4(max.) 


r wi,*,. I I 
—,—*(85 + 102m*) = — wi,” t - 
187 12 26-4m?* 


Therefore, for member AH 


\7 


[x I I >» . aim" 
LM.) = | r wi,” 
mar io 2 2 9 
[5 22 20°4m 20°-4m* 


For maximum moment within the span AB the conditions are as before, so 
that 


and 


from which - - . =f wl,* 
i372 2853 388 
For Mz,(max.), w, = w, = w and w, = o. 


I wl,? 


(241 — 54m") = ( 


Therefore M g4(max.) — 
187 12 
/ 
and with the same conditions, 
9 


u “y 


M p-(max.) (236 — 49m”) 


187 12 
For maximum moment on the span BC, w 


Therefore Mpc = Mep 
so that + M(max.) ( 
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For maximum moment in the span BG: 
(a) If m <1, wy, = w, = 0 and wy, = w. 
I wl,” 2 
Therefore Moz = Mac = -——(51 + 136m?*) 
187 12 


and + M(max.) = ( 


(b) If m j1, w, = w, = w and w, = o. 


. wil,” ; 
Therefore Mpg = — Mepz —. (68 + 119m") 


and + M (max.) = 
8 

The conditions for maximum bending moments at the corners for cases (a 
and (b) respectively are the same as for the maximum moments in the span in 
cases (b) and (a) respectively. 

EXAMPLE 2.—Derive formule for the maximum bending moments at the 
supports of continuous beams with three unequal spans supported by unyielding 
supports, each span having a different moment of inertia. The load isw = g + p 
where g is the dead load and # is the live load. Assume a different load 
and w,, for each span (Fig. 2). From Clapeyron’s equations, 


2 3 _ ss 
2M, ou, eee 
I, 4/, 4/1, 
2M i l i; \ 2 wl ,* = 3° 
I; ab 4l, 4l, 


- I . j I, . a 
Writing — - , "= K,, and .* = K, the solution is 
4 P ts 


Ky 
3K3) + 4K,(A, + Ks) 
K,(K, r K;) . 2 
= -a /,* T 
2K, 
K; 
3K,) t 4K,(K, 


, wy, “oe, 


vet 4 


M, 


2K, 





Fig. 2.—Continuous Beam. 
July, 1950 
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, fr 
With the usual assumption that J], = /,=—/,=/, that is A, , Be 
"7 


‘ I ; 
and K, ih and relating all bending moments to the internal span /, by writing 
3 


l. 
m and 3 
l 


2 


r 


m' 
4(m + n + ial 2 
| 2m 1 
M. ‘ ; . ww, , 
4(m + nm + mn)| 4 4m m 


The decisive load for the maximum bending moments within the first and third 
spans Is 7 Ww, = w and w, = g, hence 


Ws | .1,? 


m® n 


mn) | 2 
[ 1 ; 2m 
3+ 4(m + n+ mn)| ’ 4m 
The decisive load for the maximum bending moment within the second 
g and w,»=w. Hence 
m*® n 
4(m + L mn)|\ 2 


M,’ | 


3+4(m+n- mn) | 


The maximum bending moments at the supports for w, 
3 
m> n 
M ,(max.) [ : 
n-+-mn)|\ 2 
For w, = g and w, 


2 
m 2m 
M,(max.) g 4 


3+ 4(m + n + mn) 4 4m 


Evidently, if m = m = 1, that is the three spans are equal, 


M,' = M,' = M,’ = M,’ 


M,(max.) = M,(max.) 
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Tricosal is the proved Waterproofing and 
Hardening medium 

Rigid and steel-hard results obtained by 

Including Tricosal with new cement work 

Concrete Waterproofed permanently 

Overcomes dusting 

Secures high oil and acid-resistance 


Bana ensures a 


Longer life to all cement work 


let the FOUNDATIONS 
of your plans be TRICOSAL 


A. A. BYRD AND CO., LIMITED (Dept. S) 
210, Terminal House, Grosvenor Gardens, London, S.W.|! 
"Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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SCOTLAND 
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Newmains, Lanarkshire 

Tel Wishaw 88 


LANCS. YORKS. & MIDLANDS 

R. Costain & Sons (Liverpool) Lid, 
Barlows Lane, Fazakeriey, Liverpool 9 
Tel. : Aintree 4141/5 
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Cowbridge Road, 
BRIDGEND, Glamorgan 
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EXPERIMENTAL 


ROAD IN NOTTINGHAMSHIRE. 


Experimental Road in Nottinghamshire. 


A NEW section of the experimental con- 
crete road known as the Oxton by-pass, 
which connects the Leicester to Newark 
road (A46) and the Nottingham to Bawtry 
road (A614), has been completed. Part of 
the by-pass was built before the war. In 
a further section, begun in 1946, experi- 
ments were made with reinforced and 
unreinforced slabs of various thicknesses. 
In 1955 work was started on the southern 
half of the by-pass, and methods were 
used that were considered to be suitable 
for much larger works and also for im- 
proving the riding qualities of concrete 
roads and gaining experience in applying 
to roads the methods used for the rapid 
construction of airfield runways. A high 
standard of riding quality was set for this 
road with an irregularity index of not 
more than 40 in. per mile. The carriage- 
way is 8 in. thick, 24 ft. wide, and 1300 yd 
long The concrete was made with 
ordinary Portland cement mixed in the 
proportions of 1 : 6-25 and had a water- 
cement ratio varying trom 0°55 to 0-55 
The coarse aggregate was in two sizes and 
was mixed with sand in the proportions 
of 2 parts sand, 1-6 parts { in. aggregate 
and 3 parts } in. aggregate. These pro- 
portions were varied slightly during the 
course of the work Test cores had an 
average strength equivalent to cubes with 
a 28-day strength of 7000 Ib. per square 
inch 

[he arrangement of the plant is shown 
in Fig.2. The cement and aggregate were 


x 


Fig. 1.—Supplying Concrete to Hopper 


of Machine. 


weighed and batched at a central plant 
and taken in a dry state to the mixer 
behind the road-making machine, where 
they were mixed at a rate of 60 cu. yd 
per hour Water delivered in 
* tanker road The concrete 
was spread by a new type of machine 
designed by the contractors, Messrs. John 
Laing & Son, Ltd The 


was 
vehicles 


concrete was 
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Fig. 3.—The Tamping and Finishing Beams. 


emptied from the mixer into a bottom 
opening bucket, which was moved along 
a beam and emptied into a hopper on the 
machine spanning the full width of the slab 
(Fig. 1). Below the hopper were two 
screws, one left-handed and the other 
right-handed which distributed the 
concrete across the road The concrete 
was levelled as the machine moved 
forward 
The spreader was followed by a vibrat 
ing compacting beam and an oscillating 
smoothing beam (Fig. 3 This was fol- 
lowed by a profilometer, which recorded 
any deviation from the required surface 
Such deviations were corrected by return 
ing the beams te repeat the operation 
The spreader, finishing beams, and profilo- 
meter were mounted on rails fixed to the 
steel forms along the edge of the slab 
These forms were ro ft. long and 8 in 
deep, and were laid on a previously- 
prepared concrete foundation Fig. 4.—An Expansion Joint. 
4 mesh of reinforcement weighing about 
10 Ib. per square yard was placed about 
24 in. below the surface of the slab. In- 
stead of supporting the reinforcement on 
stirrups as 1S Customary, it was supported 
on a skid which was moved forward by 
the spreader After the machine had 
moved on, the surface of the concrete 
was brushed to increase its resistance to 
skidding and to diminish glare from the 
sun or headlights, and was then sprayed 
with a curing liquid 
Expansion joints are at intervals of 
go ft. to r20 ft. The joint was made by 
a wooden board } in. thick and 6$ in. Fig. 5.—Cutting a Joint. 
deep placed across the width of the road 
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RITECURE 


membrane curing 





USED FOR CURING 
OVER 23 MILLION 
YARDS OF CONCRETE 


IN THE BRITISH ISLES 


Ritecure produces an impervious film 
which provides controlled moisture re- 
tention throughout the curing period 
of 28 days. 

Ritecure should be sprayed on the con- 
crete immediately after finishing. 
Spraying is a one man operation. 
Ritecure is complete in itself requiring 
no covering down or wetting. One coat 
only is required. 

Ritecure (Pigmented) eliminates the 
need for covering with hoods as called 
for on Air Ministry contracts, show- 
ing considerable saving on curing 
costs 


Write for our Technical Leaflets and Specifications 


STUART B. DICKENS LIMITED 


36 Victoria Street, London, 8.W.1. Tel: Abbey 4930 
Works: Old Milton Street, Leicester. Tel: Leicester 20390 
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FIREPROOF FLOORS 


The most adaptable System of Suspended Hollow 
@ Concrete Floor and Roof Construction for large @ 


and small spans. 


Smith’s Two-Way Reinforced 
Floor for distribution of point 
loads with efficiency and 


Showing Two-Way Reinforcement 
and Hollow Concrete Blocks laid 


on Trianco Telescopic Centers. 
iWustrating the continuous Soffit 


with natura! Key to which plaster 
readily adheres without hacking or 
other preparation to form finished 


‘2 WAY REINFORCED 
z : Midiand Associated Company & 
SUSPENDED sila aiciee 


CONCRETE FLOORS Aiea 
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Manufacturers of 


PRESTRESSED MEMBERS 
PRECAST UNITS 
& STRUCTURES 


An Advisory Service for scheme proposals and cost is readily available 





CONCRETE DEVELOPMENT COMPANY LIMITED 


THORNEY LANE IVER BUCKS ° TEL: IVER I13!1 





(Fig. 4). Dowel bars 2 ft. long, with a 
cardboard cap at one end to allow for 
expansion, were placed in position in the 
board. A triangular fillet was placed on 
the top of the board with its apex # in 
below the surface of the concrete, so as 
to ensure that shrinkage cracks would be 
confined to this line The machine 
moved across the joint, placing concrete 
without interruption 


When the concrete had hardened a 
diamond saw was used to cut through the 
concrete above the wooden joint-filler 
(Fig. 5) and the fillet was removed The 
groove so formed was then cleaned, 
primed and filled with a sealing material 
A dummy joint was cut longitudinally 
along the centre of the road to prevent 
any irregular cracking across the centre 
of the slab. 


Britain’s First Motor Road Started. 


WoRK on a new road exclusively for the 
use cof motor vehicles, and the first of its 
kind in this country, started in June 
The new road, known as the Preston 
by-pass, will be more than eight miles 
long and will be the first part of the pro- 
north to south motorway from 
Birmingham to north of Shap. The 
section now started will extend from near 
the junction of the A6 and A4o roads at 
Bamber Bridge to the Preston—Lancaster 
road south of Broughton 

The new road will have dual carriage 


July, 


pt ysed 


19056. 


ways each 24 ft. wide with space to wide 
them to 36 ft. There wili be no kerbs 
but the sides of the road will be marked 
by a coloured strip beyond which will be 
a parking strip 8 ft. wide. Side roads 
and footpaths will pass under or over the 
road. There will be no footpaths. The 
work includes two welded-steel bridges 
It is estimated that the work will 
£3,000,000 and will require about 
years to complete. The scheme was 
prepared by the Surveyor and Bridge- 
master of the Lancashire County Council 


cost 


two 
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(CONCRETE) 


Centering for Ribbed Floors. 


Tue following notes describe the hollow 
concrete floors at a hospital recently com- 
pleted at Limerick, Eire, at a cost of 
about {1,000,000. The floor and roof 
slabs generally are of “hollow steel 
mould *’ construction, having spans up 
to 26 ft. and overall thicknesses of floors 
varying from 12 in. to 15 in. These 
floors have a total area about 180,000 
sq. ft., and are designed for imposed loads 
of 30 lb. to roo lb. per square foot in 
addition to finishes and partitions 

The floors (Fig. 1) consist of thin rein- 
forced concrete ribs at about 2 ft. centres 


with a 2-in. reinforced concrete slab on 


FABRIC WN 
MIDOLE OF SLAB 


REMOVA BL E_ 
STEEL MOULDS 


EACH JOINT 


The shoes shown in the illustration 
were 5 in. wide, but widths of 3 in. and 
34 in. are also supplied. As the moulds 
are of standard width, the spacing of the 
ribs varies with the dimension of the shoe 
between 1 ft. 11} in. and 2 ft.2in. Where 
the ribs meet beams or walls, steel end- 
pieces are used to form side shutters 
between the ribs Alternatively these 
stop-ends may be made of timber on the 
site. 

In the main blocks of this hospital the 
wards have balconies on to which the beds 
can be moved; these are cantilevered 
parts of the floor slabs, and some of the 


FLOOR FINISH 


STIRRAUPS 
NEAR SUPPOAT 


CEMING PLATE 


HAROWOOD NAILING ST¥UP 


Sis 


TIMBER OR 
MARDBOAROD 


REINFORCEMENT 


SHORT LENGTH OF CHANNEL AT 


FOR TEMPORARY SUPPORT 


Fig. 1. 


top to form tee-beams and to provide the 
floor surface. The trough-shaped steel 
moulds which form the centering are in 
standard lengths of 2 ft. and 3 ft., and 
these sizes, with cover moulds 1 ft. 2 in. 
long, are used for any required span 
The moulds are fixed by wedging them 
into channel-shaped shoes previously fixed 
on the staging. Fig. 2 shows a method 
of setting out the shoes on timber bearers, 
but special couplers are available if the 
whole of the staging is of tubular steel 
The moulds are in depths of 9 in. and 
15 in., and the ribs may be in depths of 
4 in. to r5 in. by the use of timber block- 
ing pieces. Spans may be up to 31 ft 
in reinforced concrete and up to 45 ft 
in prestressed concrete. Fig 
centering in position 


3 shows the 
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moulds were omitted to permit the floors 
to be solid where they are subjected to 
compression due to the cantilever. The 
partitions generally are carried on the 
ribbed floors, but where heavy partitions 
and local loads occur the moulds were 
spaced farther apart in order to form wider 
ribs. Construction joints were usually 
formed in the 2-in. topping, half way 
between ribs, by the use of strips of timber 
which also kept the mesh reinforcement 
in position and acted as screeds. Con- 
struction joints were formed at right- 
angles to the direction of the ribs and at 
the centre of the span 

The total weight of the centering in 
position, but excluding propping, is 75 lb 
per square yard in the 15-in 
moulds and 60 lb. per square yard in the 
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CONCRETE WATERPROOFING 





MATERIALS 
ACCELERATORS 
FLOOR HARDENERS 


BONDING MATERIALS, ETC. 





Sternson No. 300 Waterproofing Admixture for Concrete and Mortar 
Sternson No. 310 Concrete Accelerator, Hardener and Dustproofer 
Sternson No. 340 Concrete Accelerator, Hardener and Dustproofer. 
Sternson No. 355 To Rapid-Set Cement for Waterproofing Operations. 
Sternson No. 600 Metallic Jointing Materia) for Concrete or Brick 
Sternson No. 610 Metallic Bonding Between Old and New Concrete. 
Sternson No. 620 Metallic Hardener for Heavy Duty Concrete Floors. 


WETTING AGENTS 
MASTIC tRON 

Other Materials include 
. PLAIN AND COLOURED 


WAX POLISHES, ETC. 





Write for our Technical Leaflets and Specifications 


STUART B. DICKENS LIMITED 


36 Victoria Street, London, 8.W.1. Telephone: Abbey 4930 


Works: Old Milton Street, Leicester. Telephone: Leicester 20390 
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case of 9-in. moulds. The weight of this 
type of floor suitable for an imposed load 
of So lb. per square foot over a span ef, say, 
26 ft., is about 57 ib. per square foot 
Use was made of the spaces between the 
ribs for the installation of electrical ser- 
vices, hot and cold water supplies, waste 
pipes, and low-pressure hot-water heating. 


As far as possible the pipes and conduits 
are in the direction of the spans of the 


ribs, but where necessary pipe-sleeves 
were cast into the ribs to permit the 
passage of services at right angles to the 
span. Strips of cedarwood of splayed 
section were cast into the soffit of each 
rib (Fig to these, battens were fixed 
at 14-in. centres to carry plaster slabs 
finished with a skim coat of plaster. An 
alternative method of fixing the ceiling 
to the ribs is a permanent soffit lining 
piece 1 in. thick made of creosoted soft- 
wood and secured to the concrete by 
galvanised-wire ties Chis generally pro- 
vides a truer soffit line and a neater finish, 
but has the disadvantage that the maxi- 
mum depth of rib possible is reduced to 
8 in. for 9-in. moulds and to 14 in. for 


July, 


1950 


FOR RIBBED FLOORS. 


Fig. 3. 


15-in moulds. Ceilings with metal 
hangers can be suspended from the ribs 
during casting, or the floor can be finished 
without a ceiling to expose the soffit of 
the ribs; this treatment was used in the 
boiler-house where the roof is 20 ft. above 
the floor. Where insulation is important, 
a roof of this type might be finished with 
sprayed asbestos instead of roughcast. 

The architect for the Limerick Regional 
Hospital Board is Mr. Patrick J. Sheahan, 
K.S.S., F.R.1.A.1., M.1.C.E.1., who de- 
signed the building in consultation with 
Messrs. Stanley Hall, Easton and Robert- 
son. The structural designs were pre- 
pared by the British Reinforced Concrete 
Engineering Co., Ltd., who are the pro 
prietors of the “ hollow steel mould ”’ 
construction described The general con- 
tractors were Messrs. Murphy Brothers 
(Cork), Ltd 
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The Treatment of Concrete with Silicones. 


It is reported in “ Engineering News- 
Record "’ for November 24, 1955, that 
many concrete bridges on the New York 
State Thruway have been treated with a 
silicone solution to reduce the effect of 
freezing and thawing. The Authority 
states that silicone, by reversing the 
capillary attraction of concrete, reduces 
moisture absorption more effectively than 
any other surface treatment 

The specifications of New York State 
require air-entrained concrete to be used 
in bridge decks, but about 500 earlier 
bridges were built with a mixture of 
natural and Portland cements. Of these, 
160 that are maintained by the Authority 
are being treated with silicone. Uliti- 
mately, this treatment will be given to 
decks built with air-entrained concrete 

The silicone treatment will repiace the 
oil-spray treatment; where the silicone 
treatment has been applied to bridges 
that had been treated with oil the 
water repellency of the surface was greatly 
increased. It is stated that silicone is 


hydrophobic, rapidly dries out without 
any tendency to attract air-borne dust 
and dirt, and its resistance to oxidation 
indicates that it retains its ability to repel 
water for longer than the best organic oils 

A spraying equipment for treating the 
bridges consists of a tank of 230 gallons 
capacity mounted on a truck together 
with a rotary pump driven by a 5-h.p 
petrol engine. This pump supplies a 
14-ft. spray bar made up of a 6-ft. section 
and two independently controlled 4-ft. 
sections to provide flexibility. There are 
also two hand spray-bars for work that 
cannot be reached by the main spray- 
bars. The truck that carries the tank 
and spray has an operating speed of 
about three miles an hour. One gallon 
of 2 per cent solution covers 
about 100 sq. ft. and the cost is about 
32s. per gallon of 20 per cent. solution. 
The bridge decks are swept with rotary 
brushes in advance of the treatment, to 
ensure that dust does not absorb much of 
the solution 


silicone 





Ensure safety : use 
DORMAN LONG 
STEEL 

TRENCH SHEETING 


(Regd. design 
No. 850839) 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 


application to:— 


DORMAN LONG (Steel) LTD., SHEET DEPT. 
AYRTON WORKS, MIDDLESBROUGH 


London Office : 


Terminal House, 52 Grosvenor Gardens, S.W.1. 
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SITUATIONS VACANT. 


SITUATIONS VACANT. Senior reinforced concrete 
designers wanted by leading reinforced concrete engineers 
and contractors. Must be fully conversant with Code of 
Practice, L.C.C. Bye-Laws, and able to design light-framed 
structures from estimating stage to final details. Five- 
days’ week. Pension scheme. Progressive position. 
Starting salary from {900 upwards according to ability. 
This year’s holiday arrangements honoured. Juniors also 
required, similar conditions. Write Box 4772, Concrerz 
ant CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATIONS VACANT. Assistant structural engineers 
required with experience of reinforced concrete design. 
Experience of precast techniques advantageous. Salary 
according to experience and qualifications. Apply in 
writing to TecunicaL Manacer, Tue Scorrisn Construc- 
tion Co., Ltp., Sighthill Industrial Estate, Edinburgh 


SITUATION VACANT. Reinforced concrete design 
engineer required by specialist reinforcement designer 
suppliers. A.M.1.Struct.E. essential, preferably with con- 
structional experience. Permanent superannuated position 
with scope for advancement. Write or telephone Rom 
River Co., Lrp., St. Richard’s House, Eversholt Street, 
London, N.W.1. Euston 7814. 


SITUATION VACANT. Civil engineering draughtsman 
required for work in London office of large civil engineering 
contractors. Work of varied nature, with scope for 
initiative and advaacement. Commencing salary {600- 
£800 depending on experience. Five-days’ week and 
luncheon vouchers. Pension scheme operates. Box 4228, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.1. 


SITUATIONS VACANT. Taytor Wooprow Construc- 
Tron, Ltp., require senior and assistant technical staff in 
the following categories 

Structural Design Engineers with reinforced concrete 
experience, for Head Office 

Site Civil Engineers. Interesting and progressive positions 
for the right men. Well-paid and pensionable posts 
Write, giving full details, which will be treated confidenti- 
ally, to M.D. Engineer, Ruislip Road, Southall, Middlesex. 


SITUATIONS VACANT Reinforced concrete designers 
and detailers (senior and junior) required by consulting 
engineers for varied and interesting building frames and 
industrial structures. Good prospects. Five-days’ week 
Lunch vouchers. Apply, with details of training and/or 
experience, etc., to Joun Fargunarson & Partwers 
34 Queen Anne Street, London, W.1 Langham 6081 


SITUATIONS VACANT. Site engineers required for 
reinforced concrete framed structures in London area and 
provinces Applicants must be over 35 years of age, and 
thoroughly experienced in all classes of reinforced concrete 
work Good salaries offered to the right men. Apply in 
writing to J. H. Coomas & Partners, Consulting Engineers, 
Thames Corner, Sunbury-on-Thames, Middlesex 


LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 
Vacancies for Engineering Assistants (up to £818) 
and Engineer Grade III (up to £987) in the Struc- 
tural Engineering Division. Work includes steel- 
work and reinforced concrete design and detailing 
for Council's buildings. Particulars and applica 
tion forms from Arcurrect (AR/EK/SE/;), The 

County Hall, London, S.E.1 1278.) 
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SITUATION VACANT. Consulting structural and civil 
engineers require an engineering assistant with at least 
5 years’ office experience since Graduateship and National 
Service, to supervise the design and detailing of reinforced 
concrete structural frameworks and foundations. Salary 
£750-{900 according to age, qualifications and experience 
Superannuation scheme, and luncheon vouchers. Apply 
Anprews, Kent & Stone, 60-66 Wardour Street, London, 
I 


SITUATION VACANT. Design assistant required im 
mediately for company manufacturing prestressed concrete 
Knowledge of prestressed concrete design not essential 
Write, giving details of qualifications, experience, and 
salary required, to Cuaritton Concrete Co., Lro., 7a 
Pulteney Street, Bath, Somerset 


SITUATION VACANT. Experienced reinforced concrete 
detailer-draughtsman required by Rom River Co., Lro 
Permanent and progressive post. 36j-hours’ week 
Superannuation scheme. Salary according to age and 
experience. Existing holiday arrangements honoured 
Telephone Euston 7814 


SITUATION VACANT. Designer-draughtsman required 
for London office of well-known reinforced concrete engin 
eering contractors. Experience in reinforced concrete 
frames, floors, roofs, and staircase construction essential 
Progressive post, pension scheme, and five-days’ week 
Write fully, stating salary required, to Box 4270, Concrete 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1 


SITUATION VACANT Estimator required by Prresx 
Linn & Co., Lrp., Romney House, Tufton Screet, West 
minster, S.W.1. Candidates must have good all-round 
experience in civil engineering work, more particularly the 
design of temporary works such a5 stagings, cofferdams 
et Apply in writing only, giving age and full! description 
of experience, and stating salary required 


SITUATIONS VACANT. Detailers experienced in reir 
forced concrete, preferably with some design knowlege 
required for London professicnal office. Experience of 
steelwork an advantage but not essential The work 
varied and offers scope for initiative and advancement 
The positions are permanent and are particularly suitable 
for those hoping to gain further experience. Five-day 
week. Apply, stating full details, and salary required, to 
Faumer & Dark, Romney House, Tufton Street, West 
minster, S.W.1 


SITUATION VACANT Design assistant (general ” 

struction) required by East African Railways and Harbours 
Civil Engineering Department on contract for tour of 3 
months in first instance. Consolidated salary up to 
{1700 a year Gratuity at rate of ro per cent. of total 
salary drawn. Free passages. Liberal leave on full 
salary. Candidates must be equally experienced in steel 
and reinforced concrete structural design. Write to the 
Crown Acents, 4 Millbank, London, 5.W.1. State age 
name in block letters, full qualifications and experience, and 
quote M2B/40744/CAR 


SITUATION VACANT. Senior designer required by 
engineers who specialise in consulting prestressing work 
Applicants must be ten years out of Degree, and have had 
wide experience in a design office working on reinforced and 
prestressed concrete in a responsible position. Thorough 
knowledge of methods of analysis of structures and funca- 
mentals of design essential Preference will be given to 
applicants with some prestressing research experience, and 
with sufficient site experience for A.M.L.C.F Write, stat 
ing qualifications, experience, and present salary, to THe 
Pre-Srressep Concrete Co. Lrp., 171 Victoria Street, 
London, S.W.1 


THE TRUSSED CONCRETE STEEL 
COMPANY LIMITED 
ENGINEERING DEPARTMENT 
Applications are invited from Reinforced Concrete 
Designers and Detailers for work in the Compan y's 
Head Office in London (near Waterloo Station), 
and its Harlow, Birmingham, Glasgow, and Man 
chester Design Offices. Five-days’ week Pension 
and Profit Sharing Schemes are in operation 
Please apply, giving full details of age, education 
and previous experience, to the ENGINEERING 
Mawacer, Truscon House, 35-41 Lower Marsh, 

London, S.E.1 


Continued on next page 
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MISCELLANEOUS ADVERTISEMENTS. 
(Continued from previous page.) 
SITUATIONS VACANT Prestressed concrete engineers 
required. Should have a minimum of two years’ general 
experience in structural or civil engineering. Must have 
structural sense and imagination, and be able to think. 
Permanent men required Good prospects Starting 
salary dependent upon experience and qualifications. 
Previous prestressing experience not vital Write, giving 
full particulars, to Tue Pre-Stressep Concrete Co. Lrp., 

171 Victoria Strect, London, S.W.1 

SITUATION VACANT Senior designer-draughtsman, 
capable of controlling junior draughtsmen, required for firm 
of reinforced concrete engineers and contractors in South 
West district of London. Applicants should be qualified, 
and used to preparing calculations and quantities for single 
and multi-story buildings. The post is permanent with 
possible directorship. Salary {800-{1200 according to 
qualifications and experience Write full particulars 
Box 4290, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 

SITUATION VACANT Engineer wanted to visit sites 
and precast concrete works in the United Kingdom to check 
prestressed concrete construction and to act as liaison 
between engineer, architect and contractor The work is 
similar to that of a consulting engineer's resident engineer, 
and will involve inspection and reporting, and also develop 
ment of techniques of prestressing application There may 
be a score of sites between Inverness and Southampton t 
watch at any time The post carries extensive responsi 
bility, and applicants will need a practical knowledge 
prestressing problems and building construction 

the wish to move about the country every 

salary and prospects for the right man 

expenses paid Write, giving age, qualifications and experi 
ence, to THe Pre-Stressep Concrete Co. Ltt 17 
Victoria Street, London, S.W.1 

SITUATIONS VACANT Consulting reinforced concret 
engineers, Westminster, require detailers. Design know 
ledge preferable but not essential. Details of experience 
and salary required, to Box 4291, ConcrETE AND Con 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


REINFORCED CONCRETE 
DETAILERS REQUIRED 


Consulting Structural Engineers have two vacan- 
cies in their Surrey office for Reinforced Concrete 
Designer-Detailers. Applicants must be experi 
enced in detailing all types of reinforced concrete 
structures, and especially multi-storey building 
frames 

Commencing salaries will range from {700 to {900 
per annum, depending on experience and ability 
The positions offered are permanent, with excellent 
prospects for advancement. A Staff Superannua 
tion Scheme is in operation 

Apply, giving age and full details of experience, to 
Box No. 4273, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, 
S.W.1 


DIESPEKER & CO. LTD. 


have a vacarcy for a Chief Designer-Draughtsman 
Applicants should be qualified, possess a complete 
knowledge and wide experience of Reinforced 
Concrete Frames and of Building Construction, and 
be capable of controlling a medium-size Drawing 
Office 
The Post is permanent and pensi 

Write (in confidence) t 

The Secretary 
Clifton House, 
Euston Road, N.W.1, 

giving full particulars of experience and qualifica 
tions, and stating salary required 

















THE 
KLEINE CO. LTD. 


Designers of, and contractors for, 
Reinforced Concrete Frame Buildings 
and 
Specialists in Fire-resisting 
Hollow-Brick Floors since 1905 


have VACANCIES ‘or 


REINFORCED CONCRETE 


DRAUGHTSMEN 


and 


DETAILERS 


These are PERMANENT POSITIONS 
offering TOP GRADE SALARIES 
and exceptional opportunities for ad- 
vancement. Working conditions, in 
spacious and well-lighted offices, are 
excellent, and there is a non-contribu- 
tory SUPERANNUATION SCHEME 
in operation. 


Applicants are invited to write, giving 
fullest possible information concerning 
experience and stating the salary they 
consider to be a measure of their ability, 
to: 


The Managing Director, 
The Kleine Co. Ltd., 
9/13 George Street, 
Manchester Square, 

London, W.1! 
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SITUATIONS VACANT Iwisteet REINFORCEMENT, 

Lrp., have vacancies for designers and detailers in their 

London drawing offices. Apply, stating experience, to LIVERSEDGE 
43 Upper Grosvenor Street, London, W.1 


SITUATION VACANT. Senior design engineer required CONSULTING STRUCTURAL ENGINEERS 
for civil engineering and structural design, with special 
reference to the study of nuclear power station projects. 
Sound experience of civil engineering works, including 
reinforced concrete and structural steel, essential. Some 
experience of conventional power station design desirable | Designer-detailers and draughtsmen experienced in 
Excellent prospects for the right man capable of supervising all types of reinforced concrete work 
drawing office of about 25, and having imagination, willing 
ness to learn, and interest in a new field. Salary according 
to experience, but in range {1450-41750 Apply in con ditions, good salaries and prospects for suitable 
fidence to Tecunicat Director, c/o Box CCE 800, L.P-E | applicants 

ss St. Martin’s Lane, London, W.( 


require 


Structural 
steelwork experience an advantage. Pleasant con 


Details to 
SITUATION VACANT Technical representative with 
knowledge of concrete products and reinforced concrete IOHN LIVERSEDGI ASSOCIATES 
design required to cover Scotland This is a senior position 
directly responsible to a Director, and applicants must be 
capable of initiating negotiations at high level. Salary 
commensurate with qualifications and ability Tue Scot 
ish Construction Co. Lro., Sighthill Industrial Estat i 
Edinburgh 11. SITUATION VACANT W. & C. Frewcn, Lrp., ure 
require a detailer. Essential that person selected should b 
SITUATIONS VACANT Wares, Lrp., have vacancies able to detail reinforced concrete structures quickly and 
for structural engineermg assistants for design and detailing accurately from sketch designs alculations 
of reinforced concrete structures and precast work Salary Stating age, experience, and salary requirements, t 
according to qualifications. Five-days’ week, bonus and SONNEL MANAGER, 50 Epping New Road, Buckhurst 
pension schemes. Write, stating particulars of age, educa | Essex 
experience, etc r N ates. ‘ 1258-60 ondor 
Road eases S.W ay ™ - oe SITUATION VACANT ENTRAL E_ecreicrry AuTHOR 
1ry, Research Laboratories, Leatherbead, require a third 
SITUATIONS VACANT Civil engineering department of assistant engineer (civil) to investigate problems in connec 
Tue Corres Co. (G.B.), Lrp., 140 Piecadilly, London, W.1, tion with mix design and testing and application of concrete 
require following staff for varied work on collieries and incorporating fly ash. Candidates should have a 
steelworks, et Experienced reinforced concrete de in civil engineering or equivalent, with some indu 
signers; Reinforced concrete detailers; Drawing and | or research experience. Salary {930-{1140 per 
schedule checkers; Assistant quantity surveyors. Apply | Applications, stating age, qualifications, experience, present 
writing, stating age, experience, and salary required. | position and salary, to D. Morrat, Director of Establish 
Pension scheme and five-days’ week ments, Winsley Street, London, W.1, by 23 July, qu 
Ref CCE /836 


42 Portland Place, London, W 


»ntiy 


e 


SITUATION VACANT Assistant engineer, experienced 
in the design and detailing of reinforced and prestressed 


Opportunity for concrete structures, require iin consulting engineer's office 


Salary and profit-sharing bonus commensurate with experi 


’ . ence, qualificatic and preven ability Five-days’ week 
Reinforced Concrete Designers... Apply, giving full particulars, to Cuaaes Weiss & Pant 
wers, Consulting Engineers, 1 Wandsworth Road, I 


a — “tai oi “ S.W.8 (near Vauxhall Bridge 

SITUATIONS VACANT Senior reinforced concrete and 
—_— structural steelwork des‘gners required for employment on 
to join the London staff of major projects in South Wales and the Midla ( 


Salaries 


ndon, 


plus allowances not less than {1000 per annum Optional 


pension scheme and opportunities for promotion Box 
4292, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 
Dartmouth Street, London, S.W.1 


SITUATIONS VACANT Designer and detailer in rein 
There are opportunities for Reinforced forced concrete required, also junior. Pleasant well-lighted 


7 offices. Varied work and opportunity to learn. State 
Concrete Designers in their New London experience, if any, and salary. A. B. DatLey, ConsunTine 


Office at 54 Grosvenor Street, equipped with Enoinger, 175 Lavender Hill, Clapham Junction, London 


controlled heating and ventilation and 
canteen. Five day week — 37} hours — — . 
2 ' J. L. KIER & CO. LTD 
Pension Fund. Salaries are reviewed annually 
Designer-Detailers with good experience CIVIL ENGINEERING CONTRACTORS 
will be offered salaries of £750 to £950 per require for their London Office 
annum, and Detailers with some design 
experience, up to £750 per annum responsible position in the drawing 
We also have a few openings for Student cants must 


r Senior reinforced concrete 





be fully experienced 

Apprentices of good educational standard and and detailing of all types of reinf 

for Students who have just completed the structures. Pra tical experience de 
Higher National Certificate Course ag 

2) Draughtsmen with mechanica 

experience for planning 


structural 


department. Salary 


THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 


according to age and experience. Pension scheme 

Write, giving details of age and experience, etc 
Chief Engineer to L. Krer & ( TD., 7 rege "Nace. ( 
4. P. MASON, B.Se., MICE. M1StructB., M.ASCE nasa Lygen Pia 
venor Gardens, Londen, S.W.1 


sTOS 





(Continued on next page 
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DATA FOR PRICING 
REINFORCED CONCRETE. 


MISCELLANEOUS ADVERTISEMENTS. 
(Continued from previous page.) 


REINFORCED CONCRETE 
DESIGNERS 
DETAILERS & DRAUGHTSMEN 


are invited to apply for vacancies in the Keynsham 
and Bristol offices of Square Grip Reinforcement 
Co., Ltd., Keynsham, Bristol. Opportunity to 
work on variety of structures, Five-days’ week, 
modern offices. Previous experience essential 
for senior posts, but consideration given to other 
suitable draughtsmen. Good salaries with pension 
and profit-sharing schemes 


SITUATION VACANT. British Railways, Chief Civil 
Engineer's office, Paddington Station. Draughtsman ex- 
perienced in design of reinforced and prestressed concrete 
bridges and structures. Post offers permanency after pro- 
bationary period, with membership of superannuation 
i1und. The salary for this post commences at {770 and rises 
to {835 per annum after four years. Certain free and privi- 
lege ticket facilities on British and Continental Railway 
systems. Apply to Cuer Crvm Encinerr, Paddington 
Station, London, W.2. 


SITUATION VACANT. Engineering assistant (struc- 
tural) required by Northern Rhodesia Government on con- 
tract for tour of three years. Consolidated salary, accord 
ing to experience, in scale {905 to {1200 a year. Gratuity 
at rate of {100-{150 a year. Outht allowance {30. Free 
passages. Liberal leave on full salary. Candidates should 
be under 35 years of age, have served a four-years’ appren- 
ticeship to a structural engineer, and have had experience 
of design and preparation of working drawings of reinforced 
concrete structures. Knowledge of structural steelwork an 
advantage. Write to the Crown Acents, 4 Millbank, 
London, S.W.1. State age, mame in block letters, full 
qualifications and experience, and quote M2B/41247/CAR 


DOW-MAC PRODUCTS LTD 
Require 
SIX DESIGNERS 
EXPERIENCED IN 


PRESTRESSED, Precast, OR REINFORCED 
CONCRETE. 


Terms of Employment : 


Salary up to {1200 per annum, dependent upon 
qualifications 
Pension Scheme 
Removal expenses paid 
One month's settling-in allowance 

. Employment contract will follow three months’ 
probationary period, if required. 


Write, giving full details, to Staff Manager, Dow- 
Mac Products, Ltd., Tallington, Stamford, Lincoln- 
shire 


FOR SALE. 


FOR SALI Steel tubes and fittings, sections, strips, 
blanks, etc E. Sterpuens & Son, Lrp., Bath Street, 
London, E.C.1. Clerkenwell 1731 


FOR SALE. Approximately 50 tons of high tensile steel 
rods of various diameters, mostly about } in. Also large 
tonnage of EN 8 steel, flat and square bars, in small and 
medium sections. Wooprretp & Turner Lrp., Burnley. 
Telephone: 78134. 


FOR HIRE. 


FOR HIRE. Lattice steel erection masts (light and 
heavy), 30 ft. to 150 ft. high, for immediate hire. Bui- 
man’s, 21 Hobart House, Grosvenor Place, London, S.W.1. 
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Materials. 
(Delivered in London area.) 


AGGREGATES (per cu. yd.).—Washed sand, 
25s. 14. Clean shingle: } in., 21s. 5d.; $ in., 
24s. Pit ballast, 24s. 6d. 

Cement (per ton, delivered at Charing Cross).— 

Portland cement, 6 tons and upwards, 104s. 6d. 
t ton to 6 tons, 116s. 6d. Paper bags and 
non-returnable jute sacks included. 

Rapid-hardening Portland, 10s. 6d. above 
ordinary Portland. 

Aquacrete and 417, 32s. 6d. above ordinary 
Portland ; paper bags included. 

Colorcrete (buff, red, and khaki), in 6-ton loads, 
161s.; paper bags included. 

Snowcrete, 265s., inc. paper bags. 

“* Super-Cement,”’ 32s. 6d. per ton above ordin- 
ary Portland cement; paper bags included. 

High-alumina cement : per ton, 314s. 6d. ; 2 tons, 
at 304s. 3d.; 4 tons, at 299s. 3d.; 6 tons, 
at 295s. od. 

Snowcem paint, 71s. per cwt. including con- 
tainers. 

SHUTTERING.—1” and 1}” deal sawn shuttering 
boards, {95-4100 per standard. 

REINFORCEMENT.—Mild steel bars, B.S. 785 (per 
cewt.); $in. to 2} in., 45s. 94.; § in. to}in., 
478. 6d.; § in., 48s. 3d.; 3} in., 49s. 9d. 


Materials and Labour. 


(Contracts up to {5000. Including 10 per cent. 
profit.) 
PoRTLAND CEMENT CONCRETE, I : 2: 4.— 

Foundations, 2s. 7$d. per cu. ft. Columns, 
38. 6$d. per cu.ft. Beams, 3s. 3$d. per cu. ft. 
Floor slabs, 4 in. thick, 9s. 44d. per sq. yd. ; 
Do., 5 in., r1s. 10od.; Do., 6 in., 138. 64.; 
Do., 7 in., 15s. 104d. Walls 6 in. thick, 15s. 
aed sq. yd. Add for hoisting above ground 
evel, 3s. 9$d. per cu. yd. Add for rapid-hard- 
ening Portland cement, 3s. per cu. yd. 

REINFORCEMENT.—Mild steel bars (B.S. 785), in- 
cluding cutting, bending, fixing, and wire 
(per cwt.)—+} in. to } in., 79s. 34. & in. to 
4 in., 72s. 10d. & in. to 2} in., 66s. rod. 

SHUTTERING AND SUPPORTS.— 

Walls, 214s. 2d. per square. 

Floors (average 1o ft. high), 198s. 6d. per 
square. In small quantities, 2s. 7}$d. per 
sq. ft. 

Columns, average 18 in. by 18 in. (per sq. ft.), 
3s.; in narrow widths, 3s. 1od. 

Beam sides and soffits, average 9 in. by 12 in. 
(per sq. ft.), 2s. 113d.; in narrow widths, 
38. 53d. 

Raking, cutting, and waste, 64d. per lin. ft. 

Labour on splays, 3}d. per lin. ft. 

Small fillets to form chamfers, 6}d. per lin. ft. 


Wages. 


The rate of wages on which the above prices are 

based are: Carpenters and joiners, 4s. 14d. 

er hour (carpenters 2d. a day tool money) ; 

Abourers, 3s. 7d.; Men on mixers and 
hoists, 3s. 10d.; Bar-benders, 3s. 10$d. 


This column is specially compiled for “‘ Concrete ana 
Constructional Engineering,” and is strictly copy- 
right. 
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Canlt Vie d Hata Rbbninsed 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded 
concrete aggregates, and shingles 
for road dressing, coupled with 
efficient delivery, are at the 
service of contractors and 
Municipal Authorities in Lon- 
don, Berks, Bucks, Herts, and 
Middlesex Areas. 


Our products include Washed 
Sharp Sand, all sizes of shingles, 
from 3/16" up to 2’, either 


crushed or natural. 


Special Specifications made 


order. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 
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Blue Circle 
Sulphate Resisting Cement 
is now known as 


SULFACRETE 


The Blue Circle group which 
spends £250,000 per year on 
research into the manufacture 
of cement and its allied pro- 
ducts, has made and sold 

its Sulphate Resisting 
Cement for the past 

eight years. 

The new trade name of 
SULFACRETE, the blue 
bag and the Blue Circle 
symbol are your safeguards 
of quality backed by 
research and practical 

tests, extending over 

many years, on con- 

crete placed in soils 
containing aggressive 
sulphates. 


SULFACRETE 


FORMERLY KNOWN AS BLUE CIRCLE 
SULPHATE RESISTING CEMENT 





Supplied by 
THE CEMENT MARKETING COMPANY LTD., 
Portland House, Tothill Street, London, S.W.1. 
G. & T. EARLE LTD., HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
Penarth, Glam. 
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